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BACKGROUND

Attrition--or the unscheduled loss of first term enlisted personnel--
and the retention of adequate numbers of career persons continue to be
major problems for the Armed Forces. Understanding the causes of attrition
and retention and developing policies and practices for controlling their
effects are important. Personnel losses are expensive because they drive
up recruiting and training costs; more serious is the prospect of military
missions degraded by manpower shortages. Civen demographic projections of
a diminishing manpower supply it is esse..: :al that undesired losses be re-
duced. The responsibility for dealing with these problems belongs, of
course, to manpower managers. But in reviewing possible courses of action,
policymakers.'should have access to information grounded in good research
and analysis.

Recognizing this fact, the Office of the Secretary of Defense (Director
of Defense Research and Engineering) and the Office of Naval Research.spon-,
sored a DoD-wide conference on first term enlisted attrition in April 1977..
That meeting had several purposes: a) to review the magnitude of *the
attrition problem;, b) to learn about research, both inside and out of the
DoD, that dealt with attrition; and c) to identify promising areas for new
research.

Since the 1977 conference, and partly because of it, the services have
been heavily involved in research dealing with personnel attrition; they have
also undertaken research to identify factors affetting the retention of
career personnel. Early in 1981, representatives of the Office of the
Assistant Secretary of Defense (Manpower, Reserve Affairs, and Logistics)
and the Office of the Under Secretary of Defense for Research and Engineer-
ing agreed that it would be an opportune time to convene a workshop,
primarily for purposes of bringing researchers up to date on methodological
problems., as-yet-unpublished data, and plans for future work. The meeting
was also seen as an opportunity to begin to identify gaps, on the one hand,
and duplicative efforts, on the other, in research coverage. From the per-
splective of the OSD participants the meeting would serve to correct a frag-
mented view of the field.

A steering committee (the editors of this paper) identified partici-
pants for the workshop and planned the agenda. As a way of promoting
candor, speakers were encouraged to speak informally--and, if they wished,
off the record. The meeting was smail, with invitations extended primarily
to researchers. Some non-researcher invitees, representing defense and
other agencies having a high interest in military manpower issues, were also
"included. (See Appendix B for roster of workshop participants.)

The meeting was held at the Rand' Corporation in Santa Monica during
August 31- September 2, 1981. The work reported was evenly divided between

Sinaiko, H. W.? (Ed.). rirst Term Enlisted Attcrition (Vol. 1: Papers)
and Sinalko,. H. W.,' First Term Fnlisted Attrition (Vol 11: Sumýr1) . Man-,
power Research and Advisory Services, Smithsonian Institution, June 1977.

PtWED114 ~rA MAM-N T 2I4



service laboratories and outside contractors. The agenda (see Appendix A)
incliided time for int orral discuss.ion as a wiv of promoting interchange

among the participants. Speakers prepared summaries of their remarks, and
thut<e papers make up the main coiitent of this report. Some of tOe summaries
are quite general, reflecting the tentative state of waork being. reported;
others contain data and detailed findings.

HIGHLIGHTS

On the basis of the speakers' presentations and the general discussion
that accompanied them, the editors note these main points:

o There continuts to be a sizable number of research efforts aimed at
understanding how individuals' characteristics are related to attrLtion
(Allen; Butler; Buddin; Finstuen & Berry; Blandin & Morris). Thervý- has,
however, been a significant shift toward the study of unit and other organi-
zational factors in attrition. For example, wide variations in attrition

rates across platoons have been shown, and leadership styles of drill

instructors and unit commanders have been shown to affect atttition and
retention rates (Goodstadt; Majchrzak; Sarason; Elster & Thomas; Mobley,
Fisher, Shaw, & Woodman).

o The availability of comprehensive data bases has enhanced research

opportunities in the areas of personnel attrition and retention (Brandewie;
Finstuen & Berry; Buddin); further, such data has made it possible to do
comparative studies of these phenomena among U.S. and other western military
forces (Sinalko & Scheflen).

o Cohort tracking studies, in some cases going back to 1975, have led
to the development. of promising strategies for dealing with high-risk,
attrition-prone individuals (Youngblood, Mobley & Megli.no; Doherty; Buddin).

o I There are important interactions between characteristics of recruits
and the leadership styles of recruit training instructors. Under drill
instructors with past histories of high recruit t'raining attrition, non-
high-school-graduates have very high attrition rates. But in platoons with
records of low recruit attrition, non-graduates have iuch lower attrition
rates. These differences cannot be explained on t'ie basis of the character-
istics, of recruits (Sarason).

o several speeial intervention programs ,or dealing with personnel
attrition have been developed and teqted experinentally. The subjects of
such interventions havPi included Navy general dtitail seaman (Lakota), marine
recruits (Youngblood, Mobley, & Meglino; Sarason), and marginal performers
(Doherty).

Parenthetical notes refer to papers in the main body of this report.
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o Attri'tion rates di'fer across occupations if one controls for the

characteristics of the individual,; in the occupations (Elster & Thomas;
Sinaiko & SchefLen; Eato, & Nogaini).

o The retention of career personnel has been less frequently the su!-
ject of research than attriLion among first termers. Statistical methods
have been applied to cross-sectional data co estimate survival rates
(Lurie); and a causal model of Army reenlistment behavior is under develop-
ment (Lawton). The importance of quality-of-life factors in career reenlist-
ment behavior has been demonstrated for selected naval ratings (Fletcher).
Economic factors, long' krown to be related to personnel retention, can be
projected and their effects estimated in terms of force size and composition
(Goldberg).

o Attitudes about jobs and the work environment are useful in dis-
criminating "high-" and "low-inter.tion-to-remain" personnel (Butler).

SThe traditional wisdom that puts non-high-school-graduates in a high-
attrition-risk category was challenged by an analysis of Army experience.
Nun-graduates, as a, group, were shown to be far from homogeneous in their

attrition behavior (B: andia & Morris').

o Relativel, '-ped areas for further stuly include: the transition
of individuals in'. _'izations (Mobley, Fisher, Shaw & Woodman), the
demand side of ret (Borack & Doherty), and the diagnosis and ranking
of retention proble:- .-.rack & Doherty).

These highlights are intended only to capture the flavor of the work-
shop. Interested readers should peruse the main body of this report--and,
if they have questions, contact authors directly. (AppendixB contains the
speakers' affiliations and telephone numbers.)



LON(;[ITL:DINAL AUND EXPERIMENTAL ANALYSEF
OF FIRST TERM ENLISTED ATTRITION

Stuart A. Youngblood and WilliamR H. Nobley

Texas A&M University

Bruce M. Hleglino
University of South Carolina

The University of South Carolina Center for Management and Organization-
al Research (CMOR) iscurrently pursuing programs related to attrition in
both the Mar ine Corps and the Army. This report is a summary of our most re-
cent efforts and is largely based on preliminary results. Various technical
reports, dealing with earlier ana!yses, are available from CMOR directly.

U.S. Marine Corps

A number of investigations are currently underway using several samples
of Marine Corps recruits. These investigations are best descrihed by re-
ferring to the cohorts shown in Table 1.

Table 1

Marine Corps Cohorts

LOCA- PEE TEAM ATLI RE I SIgt• NT DEMO PI POST A DT PERY
CRAP2HICS g XT TRAIN STAr]L4: E VA, P E V A F.NLIST

August 1976 P1 XL 2 X X I X

July-Aug 1977 PI 48( X , X X X

July-Aug 1977' SD 80 X X X 7X

January 1978 SD 381 X " X X

(P I ioI .) PI 678 X I X Ic X

Sumer 1978
(9 •• lOI) PI 909 X " " z

August 1977 P? 85 X X I X

February 1978 P! 90 I X

P1 o Parrig Island
,D - San Diego

Reenlistment

Our initial cohort of 1520 August, 1976 Parris Island accessions was ad-
ministered a survey prior to the start of recruit training, near the end of
recruit training, at advanced tr3ining, and at initial d.ty station. The
survey measures included: expectations and perceptions of role rewards, job
content, leadership, and the work group; satisfaction; attraction of both
civilian and military roles; and behavioral iritentionst-o complete the enlist-

PAGE pNoT F1
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ment and to reenlist. (see Griffeth, Nieglino, Youngblood, and Mobley, 1979
for a more complete description ol these measures and a cross sOctiona!
analysis at advanced training and initial duty station) -As Table 1 shows,
complete demographic information as well as actual attrition and rearlist-

'ment behavior is also available for this cohort.

The most recent investigation utilizing this cohort involves determining
whether early leavers (attrites during iecruit training) can be distinguished
from later leavers (attrites after recruit training) based upon components
of a turnover model (see Mobley, Griffeth, Hand, and Meglino, 1979). and whe-
ther later leaverz can be distinguished from stayers based upon observed
changes in key compo7ients of the turnover model which develop over time.

Results indicate that early Leavers are clearly different from stayers
on measures taken at the beginning of recruit training. Among-'the differ-
ences: leavers initially had significantly lower intentions of completing
their enlistment, lower expectations of completing thier enlistment, lower
expected satisfaction, lower attraction to the military role, lower percep-
tions of work group attraction and expected leader structure,.lower internal
motivation and gro-4th need strength, and higher perceived chances of findings,
an acceptable civilian job.

Later leavers generally exhibited different pntterns of attitude changes
over time than the stayer groups on the key components of the turnover model.
Specifically, leavers during advanced training and duty station exhibited
sharp declines in completion intentions prior to leaving. Later leaver
groups also exhibited larger declines in net role force, job satisfaction,
and perceived work group attraction over time.

* All groups generally exhibited the most favorable attitudes toward the
military upon completion of basic training, but showed a marked decline be-
tween basic training graduation and assignment to duty station.

Reenlisters with four year enlistment period exhibited initially higher
completion and reenlistment intentions, higher attraction to the military,
higher internal motivation and growth aced strength, higher expected satis-
faction, and more favorable job and work group perceptions. These differ-
ences initially between the four year reenlistment groups and the later
*leaver and stayer groups reappeared during the duty station and could be
attributed to initial demographic differences as well as indiviuual by job
interactions due to differential assignments to MOS categories based on,
initial demographic differences.

DiscrI iminant analyses revealed that cognitive and attitudinal variables
contributed significantly to the prediction of membership in either leaver
or stayer groups, Completion chances, reenlistment intentions, military role
attraction, and education were the best predictors of leaver versus stayer
status. The distinction between completers and reenlisters, however, re-
vealed that the demographic variables of education, AFQT score, race, and
age were better predictors than cognitive, or attitudinal variables. Demo-
graphic statistics for various stayer, completer, and leaver groups are
shown in Table 2.
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Table 2

Demographic Statistics for Leavers.
Conipleters, and Reenlisters

Group Na Education Race Marit Stat Mental Age at Enlist

(Years) (% Cauc) (% Married) (AFQT) (Years)

Leave during
recruit tra.ining 218 11.36 76.1 7.3 57.90 19.19

( 99)b (18.66) (1.0)

Leave after
training but before
duty station 111 11.09 79.3 5.4 59.76 18.98

.95) (18.70) (2.06)

Leave after
duty station 82 11.37 ý3.2 6.1 59.66 18.67

.85) (18.56) (1.66)

Complete three
year enlistment 323 i1.80 76.5 1.2 54.97 18.86

.68) (19.70) (1.22)

Complete four
year enlist~ment 557 11.88 82.9 2.3 65.07 18.88

.59) (18.46) (1.29)

Reenlist after
three years 35 11.80 65.7 5.7 59.11 18.94

(1.02) (20.02) (1.82)

Reettlist after
four years 119 11.84 76.5 8.4 65.93 19.30

.66) (18.39) (1.94)

aNumber of observations vary slightly due to missing values

bFigures in parentheses are standard deviations

NOTE: Oneway analysis of variance and chi-square analyses yielded significant
differences (p < .05) among the subject groups on all demogrqphic variables.

Implications for the above results involve utilizing attitudinal and in-
tention measures, in addition to traditional demographic measures, to identify
high and low risk recruits 'at time of entry. This may also be extended to
monitoring changes in key variables over the time of enlistment. Additionally,
strategies directed at pre-entry socialization of applicants, which enhance
self-selection and modify expectations appear most appropriate. Post-entry
socialization strategies in'conjunction with identification of high risk
turnover groups at critical training and transition stages could also enhance
retention, Specific strategies such as accurate portrayal of role informa-
tion, organizational expectations, and career paths could assist recruiting
and advertising efforts as-well as stimulate anticipatory socialization.
Post:-entry socializationstrategies might also employ: realistic previews
prior to major transition points in training and job transfers, role modeling,
the development of'coping skills, differential job assignments and/or differ-
ential training and development strategies. Socialization strategies designed
to enhance group cohesion may also provide a social support system for.in-
dividuals identified as high turnover risks. An examination of the practice

.1'
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of contingent leadership styles for high risk turnover groups might also im-
prove retention and reenlistment.

Recruit Anxiety

Survey measures 'administered to the July-August 1977 (San Di'go and
Pacris Island) and the January, 1978 (San Diego) cohorts contained measures
of state'arid trait anxiety. A current investigation involves determining
the predictors of state anxiety among recruits and examining the relation-
ship between state anxiety and subsequent attrition.

Preliminary results showing the significant (using change in R2 criterion)
predictors of state anxiety prior to recruit training are shown in Table 3.
Table 4 shows the-significant predictors of state anxiety, during the final
week of training.

Table 3

Predictors of State Anxiety At Start
of Recruit Training

Variable r R R2 AR2 F

Chance of Outcomes
Throigh Performance .23 .23 .053 .053 15.02**

Confidence -. 21 .31 .094 .041 35.35**

Autonomy -. 19 .34 .112 .018 11.7]**

Need for Clarity .06 .35 .124 .012 17.69**

Organizational
Commritment -. 22 .38 .141 .018 16.17*

Outcome
Desirabilities .19 .3T .153 .012 15.101*

rarine Role
Attraction -. 19 .40 .159 .006 3.74'*

Desire for Group
Achievement -. 18 .41 .164 .005 9.33 *

Motivation -. 01 .41 .168 .004 6.93 *

Role Ambigulty -.01. .41 .171 .002 3.900

Marine Outcome
Expectancies -. 19 .42 .172 .002 3.20

k < .01
< < .05

N 1458
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Table 4

Predictors of State Anxiety at
End of Recruit Training

Variable r R R
2  

R
2  

F

Chance of Outcomes
Through Performance .21 .21 .043 .0-3 18.96**

Autonomy -. 19 .27 .074 .030 32.14**

Ouctome Desirabilities .18 .29 .081 .008 12.50**

Confidence -. 08 .31 .J94 .012 14.67**

Desire for, Group
Achievement -. 05 .31 .095 .001 1.83

Motivation .04 .31 .096 .002 1.85

Marine Role Attraction -. 04 .31 .097 .001 3.10

Marine Outcome
Expectancies -. 03 .32 .098 .001 1.72

Need for Clarity .03 .32 .099 .001 1.24

Organizational
Commitment -. 03 .32 .099 .0001 .09

Role Ambiguity -. 03 .32 .10 .0001 .06

**E < .01

N - 1212

In both cases the variable which explained the greatest amount of variance
was a measure of the extent to which recruits felt that positive and negative
outcomes in training were contingent upon their own performance. Recruits at
both points in time also experienced less state anxiety if they were more
confident in themselves and perceived greater autonomy.

The relationshios between state and trait anxiety (as measured by the
Taylor Manifest Anx~iety Scale) and subsequent attrition are shown irr Table 5.
in both cases, relationships are signifidant and in the same direction
although thd amount of explained variance is extremely small.

Table 5

Attrition During Recruit Trainlng

Predictor r R R
2  

A2 F

State Anxiety (Ti)a -. 08 .08 .006 .006 5.586

TK.S .09 .14 .019 ".010 11.04*

State X ThAS .04 .14 .02 .00013 .03

- -I I I I I I I I I I
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Table 5 (continned)

Attrittin '(U0 Mo'tlh,) After
Recruit Traintscg

1.:.rr R R'

State Anxiety (T,)a -. 10 .i0 .009 .009 9.1..

TMAS .05 .11 .012 .003 2.6b4

State X TMAS .C1 .11 .013 .001 .85

N - 953
*k < .05

< .01
ATIheasure 'taken at the start of recruit training.

T2measure taken at the end of recruit training.

These results lend some support to early findings in Social Psychology (e.g.,
see Aronson & Mills, 1959) that a severe initiation generates greater attraction
for a group. Specificrily, greater state anxiety pr±Q to training (antici-
pated) resulted in less attrition'during training. Additionally, greater
state anxiety Atte n f Lraining (retrospective) led to less attrition
after training (up to 40 months). In both cases, high trait anxious indi-
viduals showed greater attrition propensity.

Subjective Evaluations

As Table 1 indicates, peer/subjective evaluations were gathered for the
.May 1978, and Summer 1978 cohorts. These evaluations were gathered as 'fol-
lows;

Series Team: Drill Instructors' and Series Commander's 'subjective estimation
that a recruit would complete his enlistment (gathered at time
of graduation from recruit training)

Subjective DI:' Drill Instructor's subjective evaluation of a recruit's per-
formance during recruit'training

Positive Nomination: At the'eighth week of training, recruits were asked to
nominate the top five, members of their platoon based on the

likelihood that they would complete recruit training and become
a good Marine, 'Score was - (# times person nominated ist) (5)
+ (# times person nominated 2nd) (4) + ... (# times person nomi-
nated 5th)'(1), corrected for number of individuals in platoon

Negative Nomination: Similar to positive nomination except for the bottom
five members. Score was (# times person nominated worst)
(-5) .... (# times person nominated 5th worst) (-1), corrected
for the number of individuals in the platoon

Composite: Sum of positive and negative nominations.
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Table 6 shows the beta coefficients and significance leve'.s for demograph-
ic and standardized perfcrmance predictors of each subjective evaluation de-
scribed above.

V I IAA h- I'

(72j) (7B)

-1 .L u -0.0.ý J5 0.0039 -O.0o.f O.G.00n

0.'7 1-0 %17 -0. 3,`Q -0.0173 -0.004,Y 0-G001 t

M sta r 2. 0,1J7 0.21.5 0 .$1 0.O

M,,' ta I Crp, 0. 677• 0.0.1143 -0,6-17.0 -0-00r19 -O'.01il.

AMQ, 0.0471 o. U.*, .6 0.0011 o~oorS

Yrs td 4.(]44 0.3011, 0.0131 -0.fl11.1 0.0256

ItS Cr,1 -I. ,I( -0.2 61'. 0.0012 -0, Oo(17 " 0.o62

Run -0.0o 1. -0.011, -i,.0o0", 0 .00U -0.00U0

Pu I I p 0,5,13 0~f II1.4('11 0.onl a.o)*0

Situp 0-0,0l21 0. 00(126 1.0000 -0.06C00 0.0000

Water Surv ., O, Of) I -0.011)(14 -1.1111411 -".0009

Rifle 0.Of, I O.001. 0.0(002 -1.1 0,0002

Pract Exa.m 0.9(6.1. 0.OC, i -0.0(011 *0007 I 0.600s5
Duty Prof ti.,.,' -o.0521 0.0011 -0.11,3, o.oUtI

2 i
it 0.1411 0.0792 0.1221 0.1117 0.16,55

.01
** p < .05

r .1(1a Nt w it amp l

These results suggest that performance measures are most likely to eicert a
significanc impact on various subjective evaluations. Exceptions are age,
AFQT, and years of education particularly in the case of evaluations conduct-
ed by the Di'll Instructor and the series team. In interireting these beta
coefficients one should note that sign reversals occur for negative nomina-
tions since these nominations are expressed with negative signs.

U.S. Army

CMOR has recently completed two video taped interventions for the U.S.

Army. The first of these ("I Win: Basic Training in the U.S. Army") is a

realistic' preview of the significant events in basic Lraining and is primarily
descriptive in nature. This presentation explains the typical daily schedule
in basic training and describes the various training events which occur during
each of the four phases of training ("I Win" is an acronym for the four phases
of basic tralning).
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The second intervention is a video taped presentation which offers
trainees advice on how to deal with various emotional events in basic train-
ing. Background material for this presentation was gathered from 149 struc-
tured interviews and from surveys odministered to 325 trainees both in the
first and fifth weeks of basic training. Data from both the interviews and
surveys indicated that the most conion problems for trainees. were: living
and working with new people; being homesick for family, friends, girlfriend
or boyfriend; taking orders - Drill Sergeant yelling; and physical training.
The content of the second intervention ("Adjusting to basic Training") was
based upon these results which included coping techniques utilized by success-
ful trainees. A portion of the presentation was also devoted to instructing
trainees on how to approach the Drill Sergeant and ask for help with a pro-
blem.

Both ,of the presentations described above have beer approved by the Army
Training and Doctrine Command and are currently being used at all basi•. train-
ing locations. An experimental evaluation of the effects of each presenta-
tion is currently in process at Ft. Jackson, S.C..
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CR0SS-NA:IrO)NAL AiNALYSES OF ATTR[1T1O.N

H. Wallace Sinaiko
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Kenneth C. Scheflen

Def-f~lse Manpower Data. Center

The Technical' Cooperation Program (TTCP) is a consortium organized to
exchange defense R&D information amontg five nations. Participants are
Australia, Canada, New Zealand' the UK, and the United States. The tech--,
nical panel on military manpower trends, organized in 1978, has in its
charter the area of enlisted personnel attrition, among other topics. Last

year the panel built a data base that permitted the comparative analysis of

attritior among male firs-t, terni enlisted prsonnel in the Canadian, UK, and

U.S. forces (Sinaiko-et al., 1980). An outcome of that exercise was the.

decision t.o compile additional data in three areas: a) attrition among

enlisted women; b) occupational correlates of attrition; and c). loss rates

among officers.

1980 Collaboration

The initial collaborative effort was intended to-do two things: deter-

mine whether collaborative research was possible from a technical perspective

and determine the extent to which first-term 'enlisted personnel behaved the

same in the military environments of the different countries and, within
countries, of different services. The focus of this effort was on selected
entry cohorts of male non-prior-service accessions.

With respect to the technical feasibility of collaborative research, it

is clearly possible such research is not without a myriad of problems, pitfalls,

and frustrations. The bottom line, however, is that it is possible to compa-e

apples to apples and make some meaningful determinations about: what these com-

parisons mean. Irom the. substantive perspective, the general conclusion is

that despite vast differences in scale, policies, educational systems, and
social fabric, the attrition patterns and causes in the three countries studied

*are much more ali ke than they are differert. Educational' attainment and test

scores bear about the same relationship to Canadian and LK. attrition as' they
do for the U.S. Age factors are less comparable, perhaps largely dtqe. to the
differences in 'the school-leaving age of.' the various educational systems.

The gross differences in the absolute magnitude of attrition-rates are,

in many instanceq, explained by'differences in policy: the terms of enlist-
ment, the "hard vs. soft" ýtype of 'enlistment contract, early-out programs, etc.

The data clearly aho, that if policies make it easy for either the indiviaual
or the tnstitution to initiate a separation action, people separate at ratds

higher than the rates for-systeu'iq where policies make it more difficult.
Further, there is evidence that high early attritiqn is associated with "high

rate of attrition" in the first three years., while low early rates are related

to low three-year rates.

4_'.' .. .
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1931 Collaboration

Since the current effort is in preliminary Jraft form, no specific
results of the analysis will be reported here. Data on fenmale enlisted
attrition rates, limited so far to Canadian and U.S. forces, sbowed rela-
tionships similar to those found for males: e.g., prior education and
mental ability .!ere both predictive of turnover in the expected directior..,
(That is, high shool graduation and high test scores.were assGciated w4-h
low attrition and vice versa.) When results were controlled for educýjional
level, U.S. women nad higher lo-s rates than men; the reverse was true for
the Canadians.

In the examination of military occupations~and attrition, the data
showed two general trends: a) women had higher loss rates from technical
(i.e., "non-traditional") jobs than from service and support jobs (i.e.,
"traditional"); b) both men and women experienced higher attrition from
mechanical/technical occupations than from service/support trades, although
male loss rates were lower than those for females in every case.

A continuation matrix approach to the analysis of long term retentiol
was used. (The continuation matrix permits the calculation of loss rates
for any category of personael during a given period. In the present study
we calculated loss rates by years of service for various enlisted occupa-
tional groups and for certain officer occupations as well.) U.S. date
showed these trends:, a) apprentices (enlisted personnel with less than
five years of service) left their respective services at twice the rate of
careerists (personnel with nine or more years of service); b) there were
interservice differences in retention rates that, apparently reflected service
missions and occupational demands. Officer retention rates varied widely
among services when similar occupational categories were studied.

Completion of the current analysis is awaiting additional data from
participating countries.

Conclusion

While it is difficuit at best to compare data sets .among nations tHat
differ widely in size, culture, and level of military commitmeit, we believe
that the present exercise .provides useful insights in our own military man-
power problems.
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AIR FORCE ATTRITION RESEAR(H:
ANALYSIS OF PRE- AND POSI-ENLISTENT FACTO13S

Kenn Finstuen and Gene Berry
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Background

Enlisted attrition research in the Air Force trz;ditionally has been
directed toward personnel selection issues. Earlier studies o0 recruit
adaptability or suitability were centered on the determination ot those

characterist;cs which predisposed certain enlistees toward premature loss
from the service. Typically, applicants who were younger, and had lower
aptitude and educational levels exhibited a higher probability of loss cue
to misconduct', failure io adapt, 'unfitness, or undesirable behaviors
(Flyer, 1959; F'isher, hard, Holdrege, & Lawrence, 1960; Gordon &
Bottenberg, 19b2; Guinn, 1973; Carpenter & Christal, 1973). The
characteristics identified were used to establish general selection
strategies aimed at enlistment of those applicants who did not have a
potential predisposition toward attrition (Vitola, Guinn, & Wilbourn, 1977).

More recently, selection research has' examined the use' o additional
paper-and-pencil tests for the identification or high attrition-risk
recruits. Tests included a personal background inyentory, and several
attitudinal and interest measures (LaChar, Sparks, & Larsen, 1974; Guinn,
Johnson, & Kantor, 1975; Guinin, Wilbourn, & Kantor, 1977; Guinn, Kantor, &
Vitola, 1978).

Statenent of the Problem

Over the past few years the Air Force has experienced a 30 to 40% loss
rate in the first term enlisted force for all reasons, due both to
separations for Undesirable 'causes, and to "no-fault" type separations
viz., disability, hardstip, childbirth, and release t.o other service,
national guard, or res rve, u~nits. In addition,' career motivation in the
necond and subsequent erms appears to be diminishing;, only 60. ot the
eligit,'le second-term ai men reenlisted in fiscal year 1980 (deCento, Note
1). Not only are few r peopile remaining' in' the Air Force, but in the
future there will be fe er from which to draw for entry to the first te.m.
The pool of eligible 18 year olds is shrinking due to the decrease i'n the
birth rate over the pas two decades. In the future, the military services
will have more co'mpetit on from business, industry, and other governmental
agencies for entry le 1 personnel, while simultaneously attempting to
retain their career forc s.

The purpose of thi paper is to provide a methodological overview of
two recently completed, and two on-going AFHRL research studies whicn
examine pte- and post- nlistment factors associated with attrition and
retention in the Air Fo ce. Each o" the tour studies will be summarized
briefly in terms ot bac ground, and the approach and methods employed in
the investigation of nlisted attrition and retention. Results are
presented for. the t'io completed projects, and anticipated results are
discussed for'the two' on going studies,
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Occupational Correlates of First-Term Tenure

The first completed project examined differences in continuation rates

among first-term enlisted air.men in 186 occupational groups to determine
the combined effects of individual and job attributes upo:n enlisted
tenure(Finstuen & Alley, Note 2).

A sample of 280,039 airmen enteling the Air Force between 1970 ana
1973 provided the data base for the study. Losses from basic mi1itary
training, hospital patients, and prisoners were excluced-trom the analyses.

Two tenure criteria were developed. The tirst measure was the number
of months airmen had served up to 36 months. The second measure was a
variable coded 1 if the airman was still in the service atter 3b months, 0
otherwise. Independent variables consisted of 27 pre-enlistment personnel
screening measures reflecting attributes such as age, 'sex, aptitude,
education, and family-dependent information.' In addition, 18b binary
predictor variables coded to identity each of 186 Air Force occupational
specialties were generated.

A set of four multiple linear regression equations was developed to
examine the personnel and occupational correlates associated with airman
tenure. The first prediction equation consisted of the 27, pre-enl-,stment
personnel screening variables. The second equation con;ainea the 186
binary occupational variables.. The third equation consisted ot each

personnel variable interacted with each occupational variable, resulting in
a 5,208 predictor, fully interacted regression equation. The last 213
variable main effects equation consisted of the 27 personnel variables plus

the 186 occupational variables.
As expected, equations based on the pre-enlistment variables were

highly predictive of both tenure criteria. In addition, very signiticant
differences were observed among tenure rates based on occupational group
membership. Attrition rates varied widely across occupational roecialcies,
from a low of 1.76% for flight engineers to a high of 84.36% for lingui-ts,
with an overall loss rate of 35.88%.

To determine whether the combined effects of pre-enlistment variables
and occupational information were indcpendent of one another with respect
to tenure, the main effects regression equation was tested against tne
fully- interacted regression* equation. Significance tests revealed 'that
predictions ot both tenure criteria were differentially intluenced by the

combinations of pre-er.listment personnel attributes specitic , to 'each
post-enlistment occupational grouping. This finding indicated that tenure
predict'ions can' be enhanced when made on an individual occupational basis,
considering each Air Force specialty as a, separate. predictive framework.

The 186 occupation selection equations are available tor inclusion in the
Air Force PROYIS system, the computer-based enlistment quota reservation
program currently being refined at AFHRL.

Predictions of Job Satisfaction, Reenlistment Intent, ana Retention

with the Occupational Attitude Inventory

The purpose of the second recently completed study was to essess the
predictive validity of occupat ional attitudes related to global jobsatisfaction and reenlistment intent, and to provide predictions of actual

reenlistment -behaviors for first term airmen (Finstuen, Weaver, & Edwards,
Note 3).
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The Air Force Occupational Attitude Inventory (OAT) was administered
to two samples of first-term airmen consisting of 1,217 personnel in 1973,
-nd 4,7P4 personnel in 1975. Phase I of the study validated airman
responses to 189 specific job attitude items against a selt-report measure
of global job satisfaction and against a measure of reenlistment intent.
In Phase II, a longitudinal follow-up of individua, airmen using
information from separation files was conductea to determ1iie the
relztionship between occupational attitudes and reenlistment versus
separation frcm military service. Samples for both years were divicea into
several data sets. One set considered reenlistment. versus voluntary
separation, and another included reenlistment versus, voluntary and
involuntary, discharges combined. In addition, personrel were further
identified by formal eligibility for reenlistment. Multiple linear
regression equations were constructed to assess the effects of occupational
attitudes with respect to the attitudinal and behavioral variables while
controlling for the effects due to biographical variables (e.g., age,

education, aptitude, marital status, and gender) and. occupational variables
(e.g., 18 duty rnd control Air Force Spe'ialty Codes -- AFSC's, number ot
months on the job, number of people supervised, and grade)..

Statistical analyses, revealed that occupational attitudes contributed
significantly to the prediction of all criteria, over an' above the amount
of variance explained in' the criteria by the selection and assignment
(biographical and occupational) control variables. To determine the
stability of the OAI equations, the least squares regression weights
developed on the 1973 samples were cross applied to the 1975 samples, and
vice versa. Results from the cross validations indicated that the
occupational attitude effects reflected stable and consistent relationships

"with global job satisfaction, career intent, and reenlistment across time.
Specific occupational attitudes linked with global job satisfaction
included job interest, challenge, use of abilities, and accomplishment.
Occupational attitudes linked with career intent included pay and benefits
as compared to civilian jobs, the removal of irritants, the consideration
that airmen received from the Air Force, and the opportunity to contribute
to the national defense.' Occupational attitudes linked with actual
reenlistment versus separation behaviors included pay and benefits compared
with civilian jobs, the consideration that a~irmen received from the Air
Force, and educational and recreational opportunities. Airmen who were not
satisified with these items were more, likely to leave the service. These
findings we:-e consistent for samples composed solely of airmen eligible to
reenlist, and for samples composed of both eligible and ineligible airmen.
Findings were also consistent across samples composed of airmen who
voluntarily' separated from service, and for samples composed of both
voluntarily and involuntarily separated airmen. Overall, these results
indicated that post-enlistment on-the-job attitudes should be considered as
well as selection and assignment factors when designing programs to curtaOj
attrition and enhance retention.

Personnel Factors Related to Attrition and Retention

The goal of this recently initiated work unit, is to examine the
effects of variables used in recruit selection and screening processes.
New variables will be used to modify the selection,' class itication. and
assignment program in the hope of curtailing attrition and enhancing

, . - ' , -. ) \_.
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retention in the enlisted force.
Two data files are being constructed. The first contains

pre-enl istment information and numerous personnel and occupational
variables for accessions from I January 1977 through 30 june 1977. This
file will c'ontiin r.-cords on approximately 50,000 airmen. The second data
file is arrayed by cohort for all airman accessions from July 1970 to
September 1980 and, while less pre-enlistment information is contained in
this file than iii the first file, thcre are data on nearly 800,000 airmen.
To both files will be added several hundred Special Program Designation
(SPD)* variables. SPD's are specific types ot codes used, to icdentity
categories of reenlistments, extensions, and losses. These SPD codes will
be clustered in various ways to create a taxonomy of attrition and
retention criteria and will be used to provide definitions of loss criteria
which will be comparable with indices used by various DoD, civilia'.i, and
other governmental agencies. The first file will be used to i'tentify
pre-enl istmer't factors which will permit more precise iel.ection
predictions. The second file will be used primarily to identify cohort and
time-related effects in relation to changes in the quality ot the torce
which may be used to study attrition and retention trends.

Process Models of Personnel Turnover

The second recently initiated study is concerned with the time-related
factors that influence an individual's continuation or attrition decision
and the factors which influence those same decisions tor the organization.

- While the companion study mentioned above is concerned with the
pre-assignment phase of enlistment, this study will look at enlistees after
they have been assigned to and are working in Air Force jobs.

Outcomes from decisions regarding turnover may be conveived of as a
2 x 2 matrix, with an airman's decision to stay in or exit the service
arrayed along one dimension, and the organization's decision (i.e.,
supervisor or commander) as to whether that airman should stay in or exit
the service arrayed along a second dimension. This results in four
possible decision outcomes, three of which result in attrition. Only when
"airmen elect' to remain, and the Air Force wants them to, does the joint
decision result in retention. Joint decisions are. made throughout an
airman's term of service, from initial job assignment, through Airvan
Performance Reporting actions, reassignments, and at career decision
points. . Different factors are probably important for decisions at
different times.. The goal of this Study is. to identify those factors that
influence exit-stay decisions at various career points, and to suggest ways
in which it might be possible to modify those decisions.

The first step involves developing methods toquantify individual and
organizational predictors of; turnover. Next, self-report questionnaires
which will assess return-on-investment perceptions will be designed and
administered to 15,COO first- and second-term enlisted airmen three times
over the next five years. Factors related to attrition and retention will
be evaluated with the use of multiple linear regression analyses to examine
both cross-sectional trends in relation to career intent', and longitudinal
trends in relation to actual attrition and retention behaviors.

In addition to the sample survey, a case study of approximately 100
airmen will be conducted. These airmen will be interviewed by teiephone- on
a quarterly basis and their perceptions of. the tactors which intluence
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turnover decisions will be content analyzed. Personnel tiles maintained at
AFHRL will be used to track airr;,an losses and current assignments tar both
samples.

Reference Notes

i. deCento, R. A Enlisted attrition. In USAF Retention (:,ouo
(sponsor), Cftficer Retention Symposium. Conference held at Ranuulph
AFB TX, October 20-23, 1980.

2. Finstuen, K., & Alley, W. E. Occupational correlates ot tirst term
enlisted tenure. AFHRL-TR-8l-XX. brooks AFS TX: Manpower ana
Persor.nel Research Division, AF Human Resources Laboratory, ZI
preparation.

3. Finstuen, K., Weaver, C. N., & Edwards, J. 0., Jr. Predictions ci job
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NAVAL POSTGRADUATE SCHOOL THESIS
.RESEARCH ON ENLISTED ATTRITION A-ND RETENTION

Richard S. Elster and George Thomas

Naval Postgraduate School

Introduction

Military officers who are students in the MPT analysis curriculum
must complete a thesis in order to receive this mastersdegree. The
t~hesis work riust represent analysis of DoD NPT issues and data., A
number of these theses have dealt with enlisted attrition and retention;
this paper summarizes those theses.

Attrition

NPS theses dealing with first-term enlisted attrition have used a
variety of predictor variables. Some theses have used only pre-enlistmcrnt
individual differences variables, eog., age, level of education, and
mental group as predictors. The emphasis, however, has been,. and will
continue to be, on simultaneously using pre-enlistment variables with
in-service variables as predictors of attrition. Among the in-service
variables used as attrition predictors have been variables describing
jobs, assignmentq, and ships. On-going and planned thesis work will add
new types of in-service variables as attrition-predictors. Among the new
variables will be deployment and overhaul schedules, commanding officer
changes, time-at-sea, and assignment pattern, e.g., shore * sea, sea
sea, etc. Table I lists the predictor variables.

TABLE 1

Thesis Research on First-cerm
Enlisted Attrltion; Predictor Variables

Pre-tervice variables

Agea Educational credentials

Sexabd Prior enlistment

Nental groupa Highest year of educa tiona

Racen , Job corps data, eg , 'reading

No. of dependdntsa' score, area of training

In-service varý b .

Navy job, e.g 
T
avy rating

Assignment, e.g.. ship or stare

Ship variables, e.g., are, size, type. engincering plant,
deployment and overha4U schedule'

Time-at-sea, I e , nuribcr of days an Individual spent at sead

Ships' corwanding officer changesd
First-terriers' assignment liatterns, e g., short * sea, sea *

sea. etc.d

Participation in an experimental counter-attrition program

a Army. Navy and DoD (a~rregated over services) samples

b Navy samples only

c DoD (aggreCgated over services)

d Variable being used for first time In on-going or planned thesis.

r
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T'he foll owIo i p,0 ragraI)Is provide hr ie f descript ion-, uf theses on eniited

attrition Lh.it hLve bt. uompl I t ed at t hIk Pos tgraduate School.

Smi th and ,coiI I (I m(k,) sought to identify predictors of first-term Navy
enlisted personilI '.dtt r it i(,n and to determine the relat ive influence of various
individual and organii izat ioial i .cttors on attrition. A cohort of non-prior
service recruits was trackvd over a 34-month period, and the attrition rates of
general detail and Navy A-school personnel holding a voluntary release option
were compared to those of a control group not holding such an option. Whereas

the traditional demographic predictors, in isolation, explained only a small
percent of the variance in the dependent variable (attrition), a marked
improvement in accuracy of attrition prediction was observed following the
inclusion of'various organizational and situational factors, such as Navy
school attended, entering rate/occupation, and initial fleet assignment. These
variables added significantly to the accuracy of attrition predictions.

Butcher (1980) studied the difference in first-term attrition rates between
a group of personnel who had attended the Positive Motivation Unit (PMU), RTC
Great Lakes, Ill. and a sample o;f the U.S. Navy male recruit population
(control), for a period covering January 1977 through September 1979. Eleven
cohorts, of 90 days each, for the PMU and control groups were tracked over the
period (1977-1979) and their attrition rates were compared. Cross-tabulation,
discriminant, and multiple regression analyses were performed to examine PMI
and control groupings and their observed attrition. The traditional biographic/
demographic variables explained only a small'portion of the variance in the

dependent variable (-survival), while the inclusion of certain situational

variables, such as initial duty assignment, greatly increased the accuracy of

the prediction of survival, for both the PMUIand the control groups.

Gardner (1980) compared the characteristics and attrition rates of first-

term enlisted personnel initiallv assigned to ships with those assigned to non-

ship duty 'stations. Traditional and non-traditional variables with emphasis
on ship characteristics were evaluated as nredictors of first-term attrition
rates.

A cohort of non-prior service male recruits was tracked over their first
33 to 36 months in the Navy. The attrition rates for ship and non-ship duty,

personnel were, compared using regression analysis techniques. Overall, the
cohort initially assigned to ships had significantly lower attrition rates than

those assigned to non-ship duty. Submarine.s experienced an attrition rate
approximately'one-halfthat of other ship types. The relatively low attrition
rates from submarines may be due to high screening criteria and to the fact

that sailors found to be inadequate performers are often transferred to the

surface ileet. The mental group .mi:c assigned to ships wasenot representative
of the mental group mix or'the entering cohort. TThe data showed under-

representation of upper mental group and A-school trained personnel assigned
to ship duty. This finding warrants further investigation, particularly
because the sample excluded personnel entering via the Delayed Enlistment. Pro.

gram.

Ships'unique variables (e.k,, ship type, engineering plant, homeport) did

not appear to have a significant relationship withattrition. This thesis
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s!iould be con>.id, rt.t ,s .5 roiindi' . in;: in nature, and its findings considered
(;areftilly until it i, rep i iit ed .ith , mor representative sample of personnel.

As part of a thesis concerning re-enlistment of prior service Navy,
personnel, HIawkias (1979) investigated the attrition rates of those personnel
after they had re-enlisted after broken service. He found that prior service
personnel had, as ofte would expect, much. lower attrition rates after re-
enlisting than did personnel who were in their first enlistment.

In January 1976, the Armed Services Vocational Aptitude Battery (ASVAB)
was adopted as the single DoD test to determine qualification for enlistment
and elibigility for assignment to military occupations. Subsequent to the

implementation of the ASVAB, analyses of the test's norming (i-e. conversion of
raw scores to percentiles) were conducted which revealed a norming error, As a
consequence, individuals hiad been enlisted into the Armed Forces who would othcr-
wise have been ineligible for military service had the test been correctly
calibrated. Boyer (1931) examined the performance of a sample of nonprior
service males who, because of the misnormiatg of 'the ASVAB, were enlisted into
the Navy. In terms of survival on active duty, completion of A-School, and
dttainment of paygrade E-4 or higher, those individ.als who we-re erroneously
enlisted did not perform as well as those who would, have been eligible regardless
of the norming error.

* Hawkins (1980) and Keating (1981) both analyzed the effectiveness of an
experimental program intended to lower Navy first-term enlisted attrition. The
experimental program was at the recruit training center (RTC), Great Lakes,
Illinois.

The results demonstrated that the experiment was successful.'in reducing
first-term enlisted attrition by 1.22 percent after 14 months of service when
compared to a control group. This difference wa's not statistically significant
at the .05 level. The reduction in attrition as ef mid-1981 does not appeai
to justify the cost of the experimental program. Unless the difference between

experimental and control group attrition rates increases markedly, the
experimental program should not be, institutionalized.

Griffin (1981) developed a first-term attrition severity index for 85
United States Navy enlisted ratings. The multiattribute model utilized in the
development of the index was constructed using five rating-specific factors:
1) attrition, 2) replacement cost, 3) size (number of personnel in the rating),
4) shortage or excess of billet requirements, and 5)priority.' The model pro-
vided first-term, attrition severity indicators for the 85 ratings included in
the study, indicating the diverse impact of.attrition across Navy'ratings and
providifig a. practical basis for assigning scarce manpower resources to enlisted
ratings experiencing the most severe effects of first-term attrition..

Ersoy (1979) investigated the relationship of pre-service variables to
first-term attrition from the Army. The predictor variables used included
educational credential (e.g., GED), mental group, age, number of dependents,
and race. A linear-group prediction model was developed which accurately

fitted the group attrition rates.
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Carrier (1980) used Job Ccrps and DoD files co determine the number and
types of Job Corps attendees who enter the military, and to investigate the
attrition rates of Job Corps personnel who had joined the military, UIis
results showed that high school graduates and non-high school graduates who
entered the military after hiaving been in the Job Cor'ps had higher attrition
rates than did those groups among non-prior service males in general. On the
other hand, ;ED-holders who joined the military after having been in the Job
Corps had slightly lower attrition rates than CEDs among non-prior service
males in general.

Retention

Four theses have been completed at the Postgraduate School that deal
exclusively with Navy retention. The first two to be discussed used retention
intentions as indicated on the, 1978 DoD Survey of Officers and Enlisted
Personnel.

Rikard (1980) investigated the effects of several possible replacement
retirement plans on an individual's expressed propensity to remain on active
duty. This was accomplished by comparing the intended retention of individual
sample groups both under current retirement policy conditions and after
exposure to alternative retirement plans.

The entire sample consisted of over 9,000 enlisted and 5,000 officer
personnel. The proposed retirement systems contained many characteristics of
pas. and possible future replacement retirement plans.

Results.indicated substantial sensitivity of retention propensities to
alternative retirement systems. Junior officer and enlisted retention
propensities under proposed alternative retirement plans were generally as good
or better than current indications.

The second thesis that used data from the 1978 DoD survey was by.Siggerud
(1980). Siggerud studied the social, environmental, and economical factors
that influence the enlistees' decision to reenlist or leave the U.S. Navy.
Results are presented both at the aggregate level, and for each of the largest
ratings separately. A model for computation of the U.S. Navy's savings from
personnel, along with a sensitivity analysis of some of the involved variables,
was developed.

Siggerud concluded:. retention policies and initiatives should be based
upon separate studies of each Navy rating; objective information about civilian
earnings might improve retention of enlisted, personnel; pay should be based
more upon pay in comparable civilian occupations.

The next two theses to be discussed used economic variables as 'predictors
of the retention rates of Navy career enlisted personnel.

Bradley (1980) developed a statistical model to predict Navy career
retention rates. The statistical model utilized economic variables as pre-
dictors. The model developed had a high correlation with Navy career retention

.' • •
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rates. The problem of Navy career rerention has not been adequately studied,
and this thesis provided an initial examination of this area. The findings

indicated Navy policy-makers should be cognizant of the relaticnships of

economic factors to Navy career retention rates.

Following Bradley's thesis, Bepko (1981) investigated the reenlistment

behavior of U.S. Naval personnel who have completed more than two enlistment

terms in the Navy. The Navy's 110 ratings were grouped into 24 occupational
tields which represented clusters of similar skills, similar working conditions,

and similar duty assignments. Multiple regression techniques were used to

examine the relationship of econoutic variables to career reenlistment behavior.

The main conclusions of the thesis were: Economic variables such as

military compensation, unemployment, and civilian wage opportunities were

statistically significant predictors of career petty officer retention

behavior, an all-navy reenlistment rate can very accurately be predicted using

a regression model with economic variables; such regression models generally

have very low predictive ability when derived from and applied to petty officers

grouped into occupational fields.

. . j *,
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NAVY ENLISTED ATTRITION: DESCRIPTION AND INTERVENTION

Linda M. Doherty
Navy Personnel Research and Development Center

Introduction

Navy manpower planners have been concerned about high attrition rates
among enlisted personnel, specifically first term enlisteeo (Landau & Farkas,
1978). In order .n determine factors related to high attrition levels, two
descriptive stud!-, were conducted at the Navy Personnel Research and
Development Center (NPRDC). These were (1) the design and. analysis of the
Enlisted Separation Questionnaire (ESQ) administered to all individuals
separating from the Navy, and (2) an analysis of longitudinal surveys of
enlisted personnel. In addition, the Navy is implementing innovative
approaches to retrain the marginal sailor who is likely to become an attri-
tion statistic.

NPRDC is evaluating one such retraining approach in the format of two
pilot Correctional Custody Units (CCUs) and a Behavioral Skill Training
(BEST) program.

A discussion of these three projects will follow.

Enlisted Separation Questionnaire

The Enlisted Separation Questionnaire is administered to all persons
leaving the Navy during the exit process. Tc consists of two parts: back-
ground questions and thirty items listing reasons for leaving (e.g., too
many petty regulations and dislike sea duty). In 1980, 7,400 regular Navy
enlisted persons completed the questionnaire, with most of the sailors being
in their first enlistments. While a small number of people agreed that
every item was important, 75% of the sample agreed with ten or fewer reasons.

SThe reasons most often marked as extremely important were reduced in
number and clustered through factor, analysis separately for three enlistment
periods. The following eight factors resulted: (1) pay, (2) amount of work,
(3) non-permanent home, (4)' regimentation, (5) loss of benefits, (6) quality
of benefits, (7) skill utilization, and (8) supervision. Not too surprising,
the results indicated that pay was the most important reason for seppration,
since it was selected by over 50% oi the respondents. The second reason
cluster was non-permanent home. Hcwever, pay was not selected as extremely
important by over 40% of the sample. Other clusters of reasons for leaving
w:ere also found to be critical, and these varied depending upon,.the par-
ticular enlistment of the individual. For example, supervision (including'
unfair treatment and too many petty regulations) and skill utilization were
very important for first enlistment personnel, while loss'of benefits reasons
were bighly important for tihird term enlistment personnel; as might be
expected since the percentage of marrieds Also increases.,

When each reenlistment group was further divided into an attrition
group prior to EPOS and satisfactory completion of the enlistment as well as
critical versus noncr.'tical ratings, the reasons for separating are essen-
tially the same.

Further analysis of this questionnaire should be conducted in order to
make specific policy recommendations aimed at subgroups at different enlist-
ment points.-
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Longitudinal Analysis of First Term Enlisted Personnel

The basic purposes of this study were to identify the causes of first
term enlisted attrition and reenlistment and to recommend management strate-
gies to reduce attrition. Five attitude questionnaires were admini!qtered to
a group of first tc- personnel at various points in their enlistment cycle
(pre and post boot camp, eight months following boot camp, at the end of two
years of service and prior to EAOS). Over 700 sailors returned all question-
naires. The results indicated that for the,first two years the ýtated inten-
tion to complete the enlistment has been established. Other variables, how-
ever, indicated a general decline in attitudes and commitment toward the
Navy. Intention to reenlist has decreased over the first two years #,24% to
8%), as has the intention to make the Navy a career (25% to 3%). However,
there were substantial undecided groups in both cases. When examining the
responses to the reenlistment questionnaire (prior to EAOS) the number of
uncertain responses has decreased considerably, with 22% intending to reen-
list and 10% intending to make the Navy a career. Presently this question-
naire is being merged with the enlisted master record. to determine the
factors related to actual reenlistment.

Attritior during the first two years of enlistment was previously found
to be asso.iated with stated intentions not to complete the enlistment,.per-
ceptions rf limited advancements, negative duty station and supervisory
experiences, as well with performance measures such as demotions, few,promo-
tions, UAs and desertions. It is evident from these data that duty station
experiences (organizational variables) have an important influence on sub-
sequent attrition. Further attempts to reduce attrition should focus on
modifying organizational practices and policies.

Retraining the'Marginal Sailor

The Navy has established three pilot rqtraining units aimed at redirect-
ing errant, but potentially productive sailors prior to their becoming disci-
plinary problems or part of the Navy's first term enlistment attrition
statistics. The Correctional Custody Units (CCUs) at'Pearl Harbor, Hlawaii
and Coronado, California, have 30 day programs in which individuals can be
sent as a result of receiving non-judicial punishment (NJP) on the recom-
mendation of their commanding officers. The third program, Behavioral Skills
Training Unit (BEST) at Norfolk, Virginia, is similar but does not .require
that an individual receive an NJP. Commanding officers-may recommend a low
performing sailor to BEST if they feel that the sailor may. benefit from the
program. In general, the three progLams are similar with respect to goals,
staff selection and curriculum.

Program

The curricula consist of general military training, physical training,
productive work, counseling and professional development. The major'dif-
ference among the programs is that Coronado and Hawaii devote considerable
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time to working parties, while BEST has no specific scheduled working time,

but spends more :time on attitude and motivational classes.
Progress for individuals sent to CCUs and BEST is based on fulfilling

da~ly requirements, and the training is behaviorally oriented. There are
modules on goal setting and how to prepare for a Navy career. In addition,
the staff is carefully selected for both exemplary appearance and outstanding
leadership traits. The environments of the programs are vigorous and de-
manding, stressing leadership by example and personal development with
Instruction conducted in a strict disciplinary context.

Population

The characteristics of the sailors sent to the retraining units. are
similar. They are young (19-20 years old), with Hawaii receiving the oldest
sailors and Coronado the youngest. Approximately 70% are in mental category
1liA and IIIB, with Coronado receiving more lilA sailors than the other two
programs. At Hawaii 50% are high school graduates, while 58% at Coronado and
60% at BEST are high school graduates.

The frequency and distribution of NJPs differed among the programs.
BEST had fewer offenders (27% had no NJPs), Hawaii had the worst offenders
(80% with 2 or more NJPs), and Coronado received moderate offenders (57% with
2 or more NJPs). Unauthorized absence was the largest off cnse category (50%)',
followed by offenses against authority (30%). In general, individuals are
sent to CCU and BEST as the result of committing a military offense, not a
civilian offense.

Results

Three basic outcome measures were used to evaluate long term program
effectiveness: (1) follow-up. supervisory performance ratings, (2) recidivism.
rates (individuals who received an NJP after retraining, and (3) surviva-
bility rates (percentage of individuals who remained'in the Navy for a
specific length (,f time).

Supervisory performance ratings indicated, in general, that while per-
formance i.nproved two-months following retraining, it decreased at six months.

There was a dramatic. rcduction in discipline actions following re-
training. Fewer than half the ir,divld6Ils were recidivists at Hawaii, 33%
at BEST and 17% at Coronado.

The third evaluation measure was whether the sailors sent to CCUs and
BEST survived longer in the Navy than wojld be-expected'for a group of
sailors with similar characterltics and disciplinary records not. sent to
a special program. A control group was identified from the enlisted master

-'record for' a group of sailors with approximately 21 months active duty (the
average point in the enlistment at which sailors were sent to CCU or 'BEST).
In addition, they were selected on mental category and for their UA or
demotion records. The control group was then tracked, for one year as was
the retrainees. The survivability rates are shown in the 'figure for both CCUs
and BEST and the control group.

',. .
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Considerable differences exist in the rates. Individuals from all three
units survived longer than did the control group. However, more sailers from
BEST (95%) and Coronado (91r) remained in the service at one year than did
those from Hawaii (80%). It is evident from these data that CCU Coronado and
BEST are effective in reducing attrition and recidivism of first term
enlistees having difficulties meeting their obligations. While it Is not
possible to determine why the survivability rates differ so uidely, it is
is apparent from the descriptive data that Coronado and BEST receive a some-
what higher quality sailor than does Hawaii (high school graduates and
number of NJPs).

RecommendatioLns

CCUs and BEST should be integrated into an overall approach which
addresses disc.linary problems, Once the purposes of each program (e.g.,
brigs, CCUs. r.c.) is determined, standard procedures can be developed and
operationalizod.

Also, in order to determine the effectiveness of the CCU programs in
.the future, it is necessary to continue to monitor outcomes and integrate
the evaluation process into the overall programs.
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AN IDEALIZED NAVY RETENTION RESEARCH PLAN

Jules I. Borack
Linda M. Doherty

Navy Personnel Reseacch and Development Center

Introduction

The extent to which the Navy can achieve an optimal force level and fulfill
its mission directly relates to its ability to manage its manpower resources and
retain its qualified mil'itary personnel The importance of retention has been cited
in several sources. For example, the Secretary of the Navy (SECNAV r.emos, 1
September 1979 and 17 June 1980) indicated that retention of well trained military
personnel of high quality is a top priority of the Department. The career enlisted
force, especially those individuals highly trained in demanding technical fields were
viewed as particularly important. In a memorandum of I I December 1979, the
Chief of Naval Operations noted that it was necessary "to continue pressure toward
resolution of the retention problem . . . manning up the Navy must remain our
highest order of priority" . . In spite of this, a recent General Accounting Office
report noted that military personnel management was hindered by the lack of
management tools to evaluate the effectiveness of personnel policy decisions. It is
rec-ommended that the services "establish a more systematic approach to the
development and evaluation of manpower and personnel policy programs".

Objectives

In view of these statements, it is clear that a Navy retention research
pro,,-am should have as its'principal objective, the enhancement of the Navy's
abilit to manage attritior!retention (i.e., personnel continuance) in a timely, cost-
efficient manner. Specific objectives should include:

1. Enhancement of the Navy's ability to identify, forecast, and monitor
retention problem areas.

2. Development of plans and policies to remedy major retention problem
areas.

3. Testing and evaluation of the effectiveness of recommended changes in

terms of attrition/retention and associated costs.

Retention Research Outline

Ideally, a retention research program might include the following steps.

1. Description and analysis of current retention levels. Before current
retention levels can be assessed, it is necessary to agree on definitions of retention
terms (e.g., retention rate, reenlistment rate, careerist, etc.) This will allow
research findings to be coordinated and key personnel sub-groups to be compared
systematically. Consistent methods for quantifying these terms must also be
established.. Further, the magnitude of current retention levels should be
ascertained and historical data analyzed to determine retention patterns that may
be compared with present rctention data. Needless to say, data requirements must
be established and systems for obtaining such data must be developed.

Sd t, , ,, / ,



-32-

2. Determination of the relationship among retention-related variables for
subpopulations and at key career decision points. Clearly, retention-related
variables interact with the subpopulatioits and career points. being studied.
Therefore, variables must be considered in a multivariate de.ýign -in which
combinations of retention factors are investigated. Factors related to, the
individual (demographic, interest, skill), factors related to the organization (reduced
manning, crisis managemerat, etc,), factors related to organizational policies,
(directives, etc.), and factors external to the Navy (economic conditions, societal
attitudes, etc.) must all be considered.

3. Forecasting of future retention levels. Quantitative techniques must be
developed to forecast future retention levels. 'By.. integrating the identified
retention-related variables discussed above with information regarding their
saliency in the future (e.g., airlinc forecasts. for hiring Navy pilots), future
retention levels may be predicted and serve as an aid 'in identifying future
problems.

4. Determination of required retention .-ates. The results of manpower
requirements research should be integrated with supply and related efforts to
arrive at statements of required retention rates.

5. Diagnosis and prioritization of present and future retention problems. By
analyzing the discrepancies between the current and required retention levels for
both overall personnel arid specific subgroups, retention problem areas may be
identified. These, problem areas should be prioritized based upon criticality, cost
and duration of training, external supply, etc.

6. Design of interventions/policies. Based upon the established problem
priorities, interventions and policies designed to ameliorate retention problems
should be developed. Simulation, surveys, experimental efforts, etc., can provide
preliminary tests, analyzes and evaluations leading to recommendations for policies
to be tested on a broad scale.

7. Test and evaluation of interventions/policies. These tests would include
large-scale field experiments, and evaluations of major policy changes' They would
likely require the participation of several commands and include both long and
short term evaluations.

8. Comprehensive analyses and recommendations. Recommendations should
be based upon the tests and evaluations,.of the previou- step as well as previous.
retention research and extensive costs-benefit analyses.

It is hrped that' this research outline will aid in the structuring of retention
research efforts. Wtis important to note, however, as the diagram below indicates,
that such an effort must be integrated with requirements research if it is to
produce significant results.
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TRAI\SITION SOCIAL I ZATION EFFECTIVY.NtSS IN ORCANIZATIONS

William It. Mobley, Cynthia D. Fisher, James B. Shaw,
and Richard Ix'. Woodman
Texas A&M University

Overvoew
This research program deals with the processes via which individuals

are successfully (or unsuccessfully) socialized during their transition
across various organizational boundarics. Organizations continuously
bring in new recruits or employees and'move employees to new positions.,
units, and/or locations. With these transitions comes the need for the
individual to learn and adapt to the new role requirements. The organiza-
tion must provide means for communicating and reinforcing the role.
requirements and, within limits, adapting to the new member. This
learning-communicating-adapting process is what is meant by the socializa-
tion process.

To the extent the socialization process is successful, individuals
learn their new role, perform effectively in it, and within limits, may
even modify the role to the mutual advantage of individual and organization
(Van Maanen & Schein, 1979). To the extent the socialization process is
not successful,' individuals may behave in unacceptable ways, reject the
organizatica and leave, or withdraw psychologically (Wanous, 1980). The
lack of effective role behavior and excessive turnover in some organiza-
tions may well be linked to inadequacies in the socialization process.
While the organizational and behavioral sciences have provided a good
foundation for understanding socialization processes in organizations (e.g.,
Graen, 1976; Katz & Kahn, 1978; Schein, 1978, Van Maanen, 1976; Wanous,
1980), a great deal remains to be learned about such processes (Schein,
1978).

The objective of the present research is to further contribute to the
body of knowledge on socialization processes by focusing on transitions,
both into the organization and into different positio s, .units, or locations.
In addition to further conceptual development of the ransftion socializa-
tion process, the research seeks to further specify c iteria for socializa-
tion effectiveness and to identify and evaluate speci ic strategies an
organization can use to' facilitate successful transit on socialization.
Sddh information should be of value to organizations ike the military who
are concerned with a diminished pool of recruits, tu over, and ineffective
or unatceptably deviant role behavior.

Conceptual Basis
Organizational socialization refers to the proce sos by which a person

learns the values, norms, and required behaviors whic permit him to
participate as'amember of the organization (Van Maan , 1976, p. 67)..

SFurther, organizational socialization may require a p son to give up
certain attitudes, values, and.behaviors as the "price of membership".
(Schein, 1968). Although the organizational socializa ion process is
continuous, it is particularly salient during transiti ns'across various

S.... PAU
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organizational boundaries. Tl'he transitions of particular interest here are
(1) original entry into the organization and (2) transfer (and/or promotion)
to a new position, unit, and/or location.

112n individuals cross organizational boundaries, either as new
rec-ruits or when transferred to new positions, units, and/or locations, they
are confronted with a complex l earning situation. Several elements of this
learning suggested in the extant liter,.ture (seee.g., Graen, 1976;
Lieberman, 1956; Moore, 1969.; Schein, 1478; Wanous, 1,980; Van Maanen, 1976)
include:

1. Learning the job-task requirements;
2. Learning to deal with the pattern of interpersonal relations,. e.g.,

boss, peer, subordinates;
3. Learning the formal system, e..g., structure, goals, rewards, formal

comr•unication, norms, appropriate values and attitudes;
4. Learning the informal system, e.g., informal communication channels,

informal rewards and sanct~ions, informal social norms, appropriate
values and attitudes;

S. Learning the "mundane" aspects of the new role, e.g., where are the
restrooms, when is lunch, etc.;

6. Learning to fit the work role into other non-work roles, e.g.,
parent, leisure roles, community roles, etc.

The present research seeks to focus on how organizations can facilitate this
multifaceted adaptation which surrounds movement to a new role.

Several phases in the socialization process may be identified: antici-
patory socialization; initialconfrontation; accommodation and role
management.

,Anticipatory socialization refers to the degree to which the individual
is prepared, prior to entry, to occupy the role (Porter, Lawler, & Hlacklman,
1975; Van Maanen, 1976). Individuals do not come to the new role with a
"tabula rasa." They come with a set of expectations, values, and abilities
that may or may not be appropriate to the new role. One important avenue of
research is to attempt to specify with greater.precision, where and how
individuals develop their expectations about the new role. That is, what
are the mechanisms of anticipatory socialization and how may the organization
effectively facilitate such socialization prior to the individuals movement
into the new role.

Initial confrontation (Graen, 1976) or encounter (Van Maanen, 1976;
Porter, et al., 1975) refers to the individual's initial occupancy of the
new role, the "reality shock," the beginning to learn and cope with the,
reality of the new role. The high early attrition in many organizations
(Wanous,. 1980; Mobley, et al., 1979; 'U.S. Civil Service Comnission, 1977)
suggests that the expectations', values, and/or abilities of many individuals
are sufficiently discrepant from the reality of the new role that the out-
come is turnover. An important avenue of. research is to further' specify the
dynamics of this initial confrontation and seek mechanisms for facilitating
positive outcomes.

Accommodation refers to the phase in. which the individual begins to
gain a deeper understanding of the role, to cognitively and behaviorally
adapt to the role requirements. Graen (1976) refers to this phase as the
"working through" phase and argues that it may include not only learning,
but also "negotiation" between the new incumbent and the organization.
Feldman (1976) suggests that in this phase the .individual recognizes and

I * '* "
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must deal with the issue of role conflict, that is, integrating the work role
with various non'-work roles; and various sources of internal role conflict.
Further, this phase may involve alteration of values, e.g., internalization
of organizational values, reevaluation of career aspirations, and attempts
to change role definition. This phase is probably longer than the preceding
phases and in fact may be viewed as ongoing.

It is well to note that these phases can characterize both initial
entry into the organization and internal movement to a new position, unit or
location..

Although it is premature to specify a detailed conceptual model, Figure
I presents our preliminary thinking on modeling the transition socialization
process. This model attempts to integrate and further specify the work of
Schein (1968, 1978), Graen (1976), Iforner, et al. (1979), Katz & Kahn (1978),
and Van Mlaanen (1976).

The present research focuses on: how role informatioa is transmitted in
each phase, the content and senders of such information; what role informa-
tion is perceived and how it is interpreted; what individual and organiza-
tional variables influence the sending, receiving, and interpretation of role
information; how role ambiguity, load, and conflict, discrepant expectations,
values, and abilities relate to various role learning mechanisms and to
positive and negative outcomes. The ultimate objective is to.,suggest
specific organizational strategies for transmitting role information in
transition settings so as to enhance the probability of positive outcomes.
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POST-TRAINING ATTRITION
IN THE ARMIY AND AIR FORCE

Richard Buddin
The Rand Corporation

Since the end of the military drift in 1973, the military services
have experienced unexpectedly high rates of first-term enlisted attri-
tion. Recent experience has led military planners to expect nearly 40
percent of each accession cohort to leave before the end of their
enlistment term. High attrition 'rates imply increased costs and policy
adjustments throughout the military manpower system, and their effects
pervade recruiting, training, force readiness and, ultimately, retention
policies.

This study examines the. relative contributions of various service
experiences and individual background characteristics to post-training
enlisted male attrition. The analysis is based on the FY75 Cohort File
created by the DeFense Manpower Data Center, ihich contains information
on nonprior service enlisted accessions for FY1975. The file makes it
possible to trace the effects of military experience on attrition
behavior throughout the first term of enlistment.

Post-training attrition refers to recruits who complete their
advanced individual training in a military occupational specialty but
leave the military before the end of their enlistment term. Such attri-
tion is particularly important for two reasons. FiLst. post-training
attrition is costly to the services. It costs the services much more to
lose a technically qualified specialist than to lose a trainee. Further
attrition shrinks the services' pool of specialists; to maintain manning
at desired levels, the services may therefore have to devocq more time,
money, and personnel, to recruiting, and often must offer greater enlist-
ment incentives. Second, if the recruit finishes training without
either "quitting" or being "fired" by the service, he enters the more
steady-state post-training phase, which is more amenable tc policy
adjustments..

The study uses a multivariate attrition model to describe the
effects of individual characteristics and military environment on attri-
tion. The military environment is represented by the r "crt't 's duty
location, assignments, career turbulerce (e.g., 'job reassignment~s and
retraining), and military occupational assignments. This approach
allows us to measure the relative contribution to attrition-of a single
characteristic, such a-s military occupation, while simultan eously con-
trolling for other individual characteristics (e.g., education and age),,
duty location assignments, and career turbulence.,

The parameters of the attrition model re estimated for different
occupational groups, which consist of similar occupational specialties
in the Army and Air Force. This methodology facilitates a comparison of
occupational attrition across services. These comparisons involve the
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relative contribution of individual characteristics, career turbulence,
and duty location to attrition in the same occupational areas of the two
services. The relative influences of these variables on attrition are
also compared across occupational groups in each service.

RESULTS

In the post-training attrition model, selected variables represent
various aspects of individual background experiences. These experiehces
include the recruit's region of origin, age at entry into the military,
educational attainment, race, mental aptitude, and family status (mari-
tal status and presence of children). Our analysis of post-training
suggests the following:

o Army recruits who enter the service before reaching age 18
have 5 percent to 7 percent higher post-training attrition
rates than 18-year-old recruits in most occupational groups.
In the Air Force, young recrt'its are considerably less
attrition-prone than their Army counterparts.

o Recruits without high school diplomas are at least 10 percent
more likely to discharge early than high school graduates in
all occupational areas of the Army and Air Force.

o Attrition rates do not vary significantly with race in most
occupational areas of the Army and Air Force. Blacks, however,
are about 4 percent less likely Cian whites to leave early
from Army combat areas.

o When other individual characteristics are held constant,
mental test category is generally not a significant determinant
of the relative leve' of attrition. In Army-combat arms, however,
lower-category recruits have a higher attrition level than
recruits in high categories'

o Msrried recruits are 3 to 8 percent less likely thah single
recruits to leave before the end'of their enlistment terM.
The inhibiting influence-of marriage on attrition is largely
offset if the recruit is a parent, however.

These results indicate that individual background characteristics are
highly correlated with relative post-training attrition in the Army-and
Air Force.

In general, individual characteristics tend to have copsistent
qualitative and quantitative implications for attrition in virtually all
occupational groups in both services. Although the'level of attrition
varies substantially across occupational groups and services, the rela-
tive contribution of a given characteristic', e.g., educational attain-
went, to the attrition level remains consistent. This implies that
overall dttrition cannot be attenuated by reassigning recruits with cer-
tain characteristics *to occupations where these attributes less posi-
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tively affect attrition. For instance, if we found that high school
graduates had relatively high post-training attrition rates (as compared
with nongraduates) in maintenance specialties but lIw rat'!s in supply
specialties, it might seem plausible to channel more graduates into sup-
ply as a way to reduce overall post-training attrition. Our results
sugge:;t, however, that such reassignment will not affect the aggregate
level of attrition.

Another aspect of the recruit's pre-service-expericzi.s is
represented by his entry status at accession, which includes his term of
enlistment and participation in a delayed entry program (DEP). DEP is a
common military enlistment program that allows a recruit to wait up to
12 *months after enlistment before entering active duty. DEP partici-
pants have a 5 to 10 percent lower attrition probability than nonparti-
cipants, 'dependi-g on their occupational assignment. Four-year
enlistees are !.ignificantly more likely to discharge early than three-
year enlisteeF.

Post-zraining attrition rates vary significantly with duty loca-
tion, after controlling for individual characteristics, career' tur-
bulence, and occupation. Air Force assignments in Europe and the
Pacific are associated with lower attrition rates in all occupational
areas; the size of the influence ranges from 8 to 27 percent. While
duty location has a significant effect on Army attrition, the effect is
not 'systematic across occupational groups. These results suggest that
the environmental, vocational, and command factors associated with a
duty assignment are important determinants of the overall. attrition
level.

In both the Army and Air Force, attrition levels vary significantly
both across occupational groups and across occupational specialties
within most groups, after, controlling f.,r individual characteristics,
career turbulence, and duty assignments. In some occupational groups,
such as comb3L arm , the differences in relative attrition level among
occupati onal speci lties'are not statistically significant. The

-observed', unconditional differences in attrition by occupation within
these job groups a e primqrily attributable to differences in background
characteristics an duty ýocations of individuals in these jobs. Thus,
a recruit's specific job assignment in the combat group has no statisti-
cally significant nfluence on his attrition probability. In most'other
job groups, however, the experiences associated with a specific occupa-
tional assignment uill significantly influence the likelihood of a
recruit's completirg his enlistment term.

POLICY IMPLICATIONS

The results have four implications for policymaker s. First, as
mentioned abcve, it does not appear possible to reduce attrition appre-
ciably by reshuffling recruits' assignments in hopes of dampening the'
effects 61 individual characteristics; those effects persist regardless.
Second, the observcd relationship between individual characteristics and

I I I i i.i
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post-training attrition indicates that more stringent accession screens
could reduce the overall attrition level, but that the costs of more
intensive recruiting and screening, and of added enlistment incentives,
may be prohibitively high. Third, because attrition varios by luty
location, it may be possible to reduce attrition rites by :haniging per-
sonnel practices to encourage recruits to remain in loss po)pllr loca-
tions. Finally, because attrition also varies by occupation, it may be
possible to reduce the overali attrition level by either altering the
mix of military occupations held by iiew recruits or enhancing .•tý-
attractiveness of high-attrition occupations.

These results suggest that it would be useful'to conduct a more
detailed inquiry into the factors that precipitate unusually high (oi
low) attrition levels in different locations and occupations. T6 the
extent that attriti6n differences are related to military programs and
environments, attrition management policicos could be designed to repli-
cate desirable factors and reduce overall attrition levels.



ARMY MALE AND FEMALE ATTRITION

Newell K. Eaton and Glenda Y. Nogami
U.S. Army Research institute for the Behavioral and Sccial Sciences

The purpose of this paper is to describe results of recent Army Research
institute (ARI) research on male and female attrition, and to discuss one
ongoing research project. These efforts have been undertaken as part of the
overall ARI research program on soldier recruiting and retention in support of
the Army Deputy Chief of Staff for Personnel (DCSPER) community. Research
products from the program are designed to provide both DCSPER policy makers
and unit commanders in the field with information and techniques to enhance
soldier recruiting and aid in soldier retention.

One of the most difficult challenges facing the modern Volunteer Army is
recruiting and retaining qualified personnel (c.f., Meyer, 1980). This is all
the more difficult in the face of a shrinking population, from which the
majority of soldiers have traditionally been recruited--the 17 to, 20 year old
males. As the recruitment of males becomes more difficult, it has been
assumed that more females could be recruited in order to fulfill, the total
enlisted force goals. It would appear that recruiting to attain a force of
more females to make up for a, potential shortfall of males is a definite
possibility. However, high attrition of male and even higher attrition of
female recruits may make maintaining a stable force very difficult. For the
Fiscal Year 1980 cohort group, the Army estimates that 34.1% of the first term
enlisted males and 48.5% of enlisted females will be discharged before
completion of their enlistment (This is Your Army, 1981).

In addition to adversely affecting force stability, attrition-Lwhether
from male or female losses--is costly to the Army. Some of these costs are
incurred by any recruit: recruiting, in-processing, ard training. Additional
costs specific to attritees are: replacement recruiting, replacement
training, in-processing, and attritee out-processing. In addition,, personnel
turbulence may affect unit readiness and unit effectiveness. Conaequently,
the Army is interested in understanding the dynamics of enlisted attrition to
reduce the attrition of qualified male atid female personnel.

The two research efforts described in this paper have the following
objectives:

PROJECT I: To determine whether attrition rates differed by (1) soldier
gender,'(2) traditionality of Military Occupational Specialty (MOS), (3)
soldier characteristics, and (4) type of discharge action.' 'The description of
this Project is based, in part, on a draft Army Research Institute (ARI)
Technical Report by Ross, R.M., Nogami, G.Y., and Eaton, N.K. The Technical
Report is schedulea for release in FY 82.

PROJECT II: To identify potential causes of attrition of personnel in units
based on (1)' enlistee characteristics, (2) MOS characteristics, and (3)
location of assignment. This project will be described in detail in an ARI
Technical Report by Nogami, .G.Y., Eaton, N.K., Ross, R.M., and Tremble, T.R.

\,7



-46-

Project I

The first project dealt with an analysis of historical'data from the 1976
cohort of Army enlistees. The data base was comprised of all FY 1976 nonprior
service, 3- 4 .year female enlistees, and 10% of all FY 1976 nonprior service,
3-4 year male enlistees. Male enlistee. were selected on the basis of the
last digit of their social security numoer. The data were extracted from the
Defense Manpower Data Center (DMDC) 1976 Enlisted Cohort Data Base. The total
sample for the analyses was 31,931; 16,228 males '(10% of DMDC File) and 15,703.
females. This reflected the Army gender proportions of the D?'C report #968
(March, 1980) of FY 1976 entrants: 163,009 males and 15,790 females. The
data base is accurate to 30 September 1979. Four year enlistees who entered
from 1 October 1975 to 30 June 1976 would not have separated from the service
or completed their first term of enlistment by the September date.
Consequently, there were incomplete data on character of service, separation
codes, separation month and year, and eligibility to reenlist for those four-
"year enlistees. Data for completion of the first thirty-six months of service
for both three and four year enlistees were evaluated. Four year enlistees
still in the Army as of 30 September 1979 had completed at least 36 months of
service and were considered non-attritees.

Personnel identified as having an ethnic background of non-black non-white
"Other" (680), personnel who had been separated but did not have a codeable
separation category (456), and all MOS with less than 10 males and 10 females
(to include all Combat Arms MOS which were not available to females) (10,350)
were eliminated from the data base. This left a total sample of 20,443
soldiers ; 7,881 males and 12,562 females.

Variables

Traditionality - The Deputy Chief of Staff for Personnel (DCSPER)
definitions of traditional female, less-traditional female, and
"non-traditional female Career Management Fields (CMF) were used. The only
exception was in CMF 31. MOS 36C and 36K were classified as non-traditional;
all other MOS in CMF'31 were grouped in the traditional category.

Gender - Male/Female

Race - White/Black

Education - High School Diploma Graduates/non-High School Diploma
Graduates and GED

Armed Forces Qualification Test (AFQT) Score (99th-65th percentile:
Cat I, II)/(64th-16th'percentile: Cat III,-IV)

Age - 17-19 years old/20 years old and older

Type of Discharge Action: (1) Training Discharge (TDP), (2)
Expeditious Discharge (EDP), (3) Medical Discharge, (4) Pregnancy, (5)'Family
"Related Discharges, (6) Adverse Discharges, (7') Other Non-Adverse Discharges,
(8) End of Tour of Service (ETS), and (9) Reenlistment.
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Analyses

Two types of statistical tests were used to analyse the data: (1)
multi-dimensional chi-square and (2) analysis of variance. The
multi-dimensional chi-square analyses compared all individuals within a
traditionality category with all other ipdividuals in other traditionality
categories. The analyses of variance compared MOS attrition rates within a
caLegory to other MOS attrition rates in other categories. As such, the
analysis of variance techniques emphasized the dispersion of different MOS
attrition rates.

Results and Conclusions

The MOS job traditionality data were analyzed with multi-dimensional
chi-square and analysis of variance techniques (see Table I). The multi-

TABLE 1

Multi-dimensional Chi-Square Analysti

Gander X Traditionality
p .. 0000

Male Feamle Difference

Traditional 341 .37 +.03
Less Traditional .35 .43 +."

Nom Traditional ,35 .46 +.U

,'Azalysi of Variance

Gender I Traditionality

p .18

bat uiunificant male Female Difference

Traditional .28 .36 +.08
Lose Tra4itionAl .33 .41 4.04
Nas Traditional .31 .45 +.14

IProportion of attrition to eon-attrition. Ca. be diregtly tranelstej to
percest attrition.

dimensional chi-square analysis showed that MOS job traditionality has a
moderate effect on female attrlitJon rates. Overall female attrition was
lowest in the traditional female MOS category, intermediate in the less
traditional, and highest in the non-traditional female MOS category. For
males, traditionality of MOS categories appeared to have no effect. In
contrast to the chi-square analysis, the analysis of, variance for job
traditionality and gender was non-significant even though th,!
percent/proportion differences between males and females wPj as large a3, or
larger, than the'differences in the chi-square analysis.

_
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This points up an important, feature of, the data--the wide variation of
attrition rates for males and females within and between MOS in the same

traditionality category. For example, within traditional female MOS male

attrition rates varied from 4.8% to 50.0% while female attrition rates varied
from 17.50% to 55.1%. Male and female attrition rates, by MOS, are shown in
Tables 2-7. This wide variation of MOS attrition rates within a

TABLE 2

='7=0X1S OF MALE KZ FEXAI A-1.1INi TOOL SZLZACTED ?WS

T.ADITZO"AL - HICIi FE'.ALE FILL

1 MALE Z FEMALE3 NOM`-PnC 56
AMSTTMAEO AITl! ACNI DIF?!E VrC•J1I

3  
ATTRITZf.•l DZIFTEMCE

"* o5'. 214 168 38.8 45.2 6.44 40.3 1.5

31M 174 251 36.2 45.4 9.2 39.1 2.9

" 71L 338 1697 32.7 36.8 4.1 30.5 -2.2

71., 29 243 24.1 36.i 12.5 29.4 5,3

729 183 824 33.3 41.7 8.4 35.0 1.7

73C 48 4"8 12.1 30.4 - 11.3 23.2 11.1

755 87 378 43.7 40.2. -3.5 32.9 -10.8

75C 29 181 34.5 34.3 -0.2 25.6 -4.9

75D 5 :73 535.2 34.1 -1.1 28.3 -6.9

759 13 1W7 33.3 52.0 18.7 46.0 12.7

913 5 5 237 36.1 38.4 2.3 29.8 -6.3

91C 29 234 8.9 23.1 16.2 17.4 10.5

911 2G, 127 10.0 29.1 19.1 22.4 12.4

923 27 1e8 14.8 25.0 10.2 20.6 5.8

groupinl Iseltyiee @moe discontintued MS
o0C- 03 + C05

71L. - 71L + 713 + 71W

1The PM listed Is the owl.iete,'s PUS at time of separatLon.

* " 2(Zn) Males and (5Zn)?emolew iS the ývtal number of males and ftoales who had theo. PMOS at time of

separation. These n.amere And all 4rallsee Include onty "Black" and "Uhite" racial categorlee. Niba
for the racial and ethnic deetiilator "Other' was not included In the anslyoee.

3
This column (columa 6) tabvlates the difference betveo-n 2 total male attrition (colwet 4) and

2 total femole acti-tioe (coluaft 5).
4
A pOlsttve difference Irdicatee a hlghqr fe(ale attrition-rate; a negative nmber - a higher

"mile attrition rate.

flion-p.rtgnancy attrition refors to the percent of female attrition whtch it attrilbtable to all
causee *v-ep5 pregnancy. Medical dischatges - other than pregnancy - are Included in this.
tabulation.

6The percentages reported in *hit ciluftn are the dferefes betweeon z total sale attrition
kcoluem 4) and X non-pregnancy ftoal uttritoes, (column 1).. .
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COXPAR1SONI OF HALE AN4D FEMALE ArTRTIO 10i SELCrE1 pOS

.. L~w FL"!ALF. FLL

P4S2 KAL 
NOR-AJE

E 2 FIAE ATTRII04 AT7111TION . AITkITIOh, 1YFER r~03 1 1 i.:40u21.8 
35717.5S 129 6? 40.3 '7.8 7. 39.7 -0.66q21 

4. 17.5 12.? 2.1 -2.7JM14 
69 .5010 55.1 5.1 49.2 -.0.83V104 
70 . 42.3 37.1 - . .3-7.0is 29 27.1 7. 10.1 28.0 0.2710 19 95 0. 3.9 21.41 31.0 20,571C is 

27.8a 27.6 -0.2 22.2 -.5.691D 27 56 2S.6 26.3 -2.8 22.6 -7.0tip 1:0 49 20.0 36.7 26.7 32.6, 22.6sx14 
V6 50.0 2S.1 -21.1 216-892? 

11 27.3 18.2 -1.1 10.0 -17.3

1rmigIMU0 ~ d1 .coutboud Itos

31V .. 31V +. 311

COPIS~ 0F KAUI AMD PtAALZ A2rflT10ar rot st.gcm rm
LESS TRADITIONAL - HICHi FEMALE FILL

Z IkALE EML
760 21283 

278s 33. 5.5 3 -1.976? 292 362 *' 34.8 34.0 -0.s 27.8 -.469 141*. 
4. . 41.6 -6.2*

oil 53 610 '24.3 42.0 11.5 35.8 11.39624, 
123 29.2 30.2 9.0 22.1 2.9111. 11.11832.'2 

031. 
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TAILE 5

COMPARISON OF MALE AND FEALE ATTRITION FOR SELECTED PHOS

LESS-TRADITIONAL - LOW FEMALE FILL

X MALE Z FD{ALE NON-PREG
PMOS Cfn) HALE (:fn)FEIALE ATTRITION ATTRITION DIFFERENCE ATTRITION DIFFERP.NCE

43E 35 51 42.9 64.7 21.8 63.3 20.4

57E 36 15 44.4 60.0 15.6 53.8 9.4

74D 10 47 20.0 8.5 -11.5 6.5 -13.5

76J 10 59 40.0 13.9 -6.1 31.b -8.4

76P 53 66 64.2 47.0 -17.2 37.5 -26.7

76V 48 52, 41.7 38.5 -3.2 30.4 -11.3

95C 63 67 27.0 47.8 20.8 38.6 11.6

TABLE 6

COMPARISON OF MALE AND FEMALE ATTRITION FOR SELECTED PHOS

NON-TRADITIONAL - HICI FEMALE FILL

2 MALE Z FEMALE NON-PRG
PMOS 1  

(1Tn) MALES (n) FEMALES ATTRITION ATTRITION DIFFERENCE ATTRITION DIFFERENCE

31 33 156 12.1 46.b 34.7 40.7 28.6

36C 218 201 39.9 51.7 11.8 " 46.4 6.5

551 61 195 42.6 43.1 0.5 38.7 -3.9

633 638 223 40.1 54.3 14.2 48.2 8.1

63H 174 102 28.7 50.0 21.3. 3963 10.6

64C 549 902 36.6 50.2 13.6 43.4 6.8

67M 62 105 24.2 27.6 3A4 20.0 •,-4.2

71i 27 115 25.9 34.8 8.9 2•6.6 2.7

lrouping Includes some discontinued Mo0
36C - 36C + 72C
633•a 633 + 523

I

, *
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I Ai. r 7

COPARISON OF VAIL.E AND FF•.LE ATTRITION FOR SEHF,1CIYE PM'l

M F¶AI . Z FEMALE NON-1-P'";
PILOS ( n) _ALE: -nj F&M L L ATT.It AMTRIMION DIFFERENCE ATTR1iICN I'__ " 'l Nfl"

05H1 35 96 22,9 45.8 22.9 ,.1.6 IA.7

05K 11 28 36.4 14.3 -22.1 7-.. -7.A.7

26L 18 75 55.6 77M3 21.7 73.8 16.2

26V 14 68 50.0 63.2 13.2 60.1 102, I

31F 20 35 30.0 54.3 24.3 0t.4 lA,

31s 14 29 21.4 34.5 13.1 2,;q '5.,5

35E 12 35 50.0 48,6 -1.4 43.9 -9.2

35K 16 21 31.3 61.9 30.6 55.6; 2t.3

36H 17 50 23.5 38.0 14.5 31.1 7.6

36K 473 82 44.0 46.3 2.3. 38.0 -6.0

44B 29 .3 34.5 46,2 11.7 30.0 -4.5

45B 16 17 18.8 58.8 40.0 53.3 34.5

45K 30 55 36.7 41.8 5.1 37.3 0.,

45L 24 15 45.8 20,0 -25.8 14.3 -11,q

53b 115 53 13.0 37.7 24.7 28.3 15.3

519 55 16, 40.0 43.8 3.8 40.0 0.0

51PR 28 14 42.9 78.6 35.7 76.9 34.0

52D 81. 61 9.9 27.9 18.0 22.8 12.9

549 18 20 38.9 20.0 !-I. 9 11.1 -27.8

5711 37 16 54.1 50.0 -4.1 46.7 -7.4

613 40 37 30.0 67.6 37.6 60.0 30.0

623 147 20 34.7 55.0 20.3 47.1 12.4

627 63 55 33.3 52.7 19.4 48.0 14.7

62J 29 15 37.9 73.3 35.4 66.7 20.0

I group Includes some discontinued MOS
3611 - 36H + 36G
51M.- 51H + 51K
621 - 621 + 62T 4 62.
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TA11LE 7 (Coot)

)N-TRArII Ii•NAI. - ~LOW FI.%NLE FILL

I MALE I FEMALE NON-FN=

PIrOS1  
1n) MALE C n) EM2ALE ATTRITION ATTRITION DIFFERENCE ATTRITION DIFFLUYU

63C 206 52 33.0 51.9 18.9 44.4 11.4

637 105 35 38.1 54.3 16.2 52.9 14.8

63G 31 22 35.5 54.5 19.0 47.4 11.9

63J 29 20 41.4 25.0 -16.4 16.7 -24.7

670 12 13 8.3 46.2 37.9. 36.4 28.1

67U 14 1i 14.3 43.8 29.5 30.8 16.5

67V 56 32 23.2 38.9 15.7 31.3 8.1

68G 32 22 21.9 40.9 19.0 31.6 9.7

71? 32 4-2 21.9 23.8 1.9 15.8 -6.1

76V 52 55 24.8 43.6 14.8 36.7 7,9

sic 10 16 10.0 18.8 8.8 13.3 3.3

93H 15 85 20.0 36.5 16.5 33.3 13.3

93M 20 59 30.0 39.0 9.0 32.1 2.1

98C 21 46 19.0 13.0 .6.0 9.1 -9.9

traditionality category led to non-sigaificance by an analysis of variance

technique even though the average differences between traditionality
categories was large. The data indicate that although MOS job traditionality
may be useful as a variable, one must consider the attrition rate of
inJividual MOS's within each traditionality category in understanding
attrition.

The variables of race, education, and AFQT were included in the overall
multi-dimensional chi-square analysis used to-evaluate gender and
traditionality. Education, race, and AFQT related strongly to attrition;
higher rates of attrition occur for (IiTthe non-high school diploma graduates

(including GEDs) than high schooi diploma graduates, (2) whites than blacks,
and (3) Category III and IV than Category I and II. It is important to'note
that there were several two-way interactions in these data (shown in Table
8). These interactions indicate that differences in attriti.on rates related
to one variable (such as education) are not constant when a second variable
(such as gender) is considered. In the data the overall difference between
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ATTKTION RATES FOR
EDUCATION x GENDER, RACE z GENDER

AN~T RACE x EXC&TION

EDUCATION x G-CtDF.P.

MALE M~ALE

ESOC .23 (4,428) .39 (11.177) .35 (15,605)
ki'HSDG .50 (3,453) .56 (1.385) .5Z (4.838)

.35 (7,881) .41 (12,562)

LACE x CDMDE1

MALE FE?%LE

BLACK .33 (2,237) .28 (2,430) .31 (4,667)
RACE

WHITi .35 (5,644) .44 (10, 13 2 ) .41 (15.776)

.35 (7.881) .41 (12,567)

RACE z EDUCATION

RSOC N1WSDG

RACE ILACK .26 (3,616) .48 (1,051) .31 (4,667)

WHITE . 3 7 
(

1 1
.

9 8 9 ) .53 (3, 7 8 7) .41 (15,776)

.35 (15,605) .52 (4,938)

AMQ x G22kDER

(Cat. 1.
I1) .27 (2,285) .40 (9,051) .37 (11,336)

AMQT
(Cat. III

IV) .39 (5,596) .44 (3,511) .40 (9,017)

.35 (7,881) .41 (12,562)

male. and female attriti6n rates for Education X Gender was i06 (.35 - .41).
But this difference was not constant for males and females at the two
education levels. Graduate men and women differed by .16 (.23 .39) while
non-graduates differed by only .06 (.50 - .56).

S. .... . ..............



-54-

It is important to note that there were no three way or higher
interactions. Consequently the data presented in Table 8, as well as the
Gender X Traditionality data presented previously, may be interpreted without
concern for the effects of other variables in our analyses but not shown in
the two-way tables. For example, one need not consider whether education,
race, or AFOT inpacted on the Gender X Traditionality results, because those 3
variables did not enter into an interaction with Gender X-Traditionality.

Males and females att'rited for different reasons. More females than males
attrited due to family related causes and pregnancy (9% ana 25% differences,
respectively). Male attrition was higher for TDP (8%), EDP (5%), Medical '6%)
and Adverse causes (15%). There was no difference between male and female
attrition due to "other" non-adverse causes. These data are shown in Table 9.

TA14 E 9

Attrition Rates for Each Separation Category

Other Family
TDP EDP Mledical Pregnancy Adverse Non-Adverse Related

Hale .33(910)1 .25(676) .13(759) .00(0) .24(651) .02(43) .03(83) 1.00(2722)'

Gender

Female .25(1317) .20(1010) .07(359) .25(1283) .09(4.72) .02(90) .12(6.6) 1.00(5177)

.28(2227) .21(1686) .09(718) .16(1283) .14(1123) .02(133) .09(729) .99(7899)

2
Differences -. 08, -. 05 -. 06 .25 -. 15 .00 .09

1.33(910) to be read 332 of all male attrizion Uin La attributed to TDOP, n-910.

2
PoeltLve differences denote a highor prrcpnt of (Priale attrition than male attrition in that

separation category.

Caution to the Reader

Several factors should be considered before generalizing from these data
to the population of females and males in the Army today. These include rules
and regulations which have changed since 1076, and specific characteristics of
this data base. First, in 1976 all females entering the Army had to have a
high school degree or GED equivalent, and have scored above 59 on the Armed
Forces Qtialification Test. For males there was no high school degree
requirement in 1976. In 1979, requi-rements.for females were changed and are
now more like male requirements. Second, until 1979 the-U.S. Government paid.
for all abortions for service members. It is unknown what effect that may
have on attrition (pregnancy discharges), but an increase of some size would
be expected.
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Project II

The second project dealt with first tour soldiers in units, and their non-
commissioned and commissioned officer supervisors. The primary data for this
project were collected by ARI researchers in the field using questionnaires
and structured interviews. These were designed to provide data to determine
how attrition varies as a function of the characteristics of the enlistee, the
MOS, and the location of assignment.

Research Participants

Approximately 2,200 soldiers are participating in this research effort,
1,100 in the United States, and 1,100 in the Federal Republic of Germany.
These include 1,000 enlisted men and 600 enlisted women on their first tour,
200 supervisors, and 400 first tour soldiers awaiting early discharge.

Variables

The major variable categories in this effort are listed below, with
samples of types of items addressed within each category.

1. Demographics

A. Sex
B. Education
C. Current rank
D. Race
E. Time in the Army
F. Term of enlistment
G. Marital status/parenthood

2. Reasons for Enlisting/Expectations

A. Because the Army takes care of its soldiers
B. To get a steady job
C. To get -away from home
D. To serve the country
E. To learn a skill

3. Work Environment

A. Duty time involving heavy physical labor
B. Desirability or heafy physical labor
C. Duty time spent outdoors
D. Desirability of working outdoors
E. Compatability with the other soldiers in the unit

4. Off-Duty Environment

A. Time to take care of personal and family needs
B. Pressures of the job which impact on off-dtty life
C. Desirability of living in the area where stationed
D. Facilities checklist
E. Amount of off-duty time

. .,r_ - , * . .. 4
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S. MOS (Job) Characteristics

A. Working in my primary MOS
B. Interesting job
C. Promotion opportun~ities
D, BCT and AIT preparation for job

6. Civilian Opportunities (Environmental Push/Pull)

A. More money outside the Army
B. Learning skills that will help prepare for a job outside the

Army
C. Ability to obtain a good job outside the Army now
D. Anticipated living conditions outside the Army

7. Availability of Facilities

A,. On-post

(1) Enlisted club
(2) Photo lab
(3) Auto repair shop
(4) Movie theater

B. Off-post

(1) Discos
(2) Local bars
(3) Gymnasiums
(4) Restaurants

8. Location of Assignment

A. U.S. vs Germany
B. Well liked vs less liked location

Status of Prdject

Data were collected in the United States during May and June 1981, and In
Germany during July and August 1981. An initial fact sheet on results is'
projected for November 1981 with a draft ARI Technical Report projected for
FY 82.

Summary

The Army Research Institute is currently executing a research program on
enlisted soldier recruiting and retention in .support of the DCSPER community
and unit commanders in the field. One of the first two research efforts on
soldier retention has been completed, and a second is ongoing with projected
completion in early 1982. The first effort produced results showing soldier
attrition rates as a function of soldier sex, race, age, AFQT score,.
education, MOS, and their interactions. The second effort will identify
potential causes of soldier attrition in units, based on soldier
characteristics, job characteristics, and, assignment location. Together these
data will support the DCSPER and field commanders in developing policy
decisions and unit-oriented techniques for attrition reduction. The
-effectiveness of these decisions and techniques uill be evaluated in future
research efforts, providing the Army with data-based poliy, decisions and
field-validated techniques for enhanced retention of enlisted soldiers.
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Recert Dresidential and congressional decisions designed to revitalize
the selective service system underscore the necessity for strengthenidg the
United States' capacity for rapid manpower mobilization in time of emergency.
In part, these decisions were made in response to a series of recent world
events which served to focus public and.military policy making attention on
the issue of military preparedness. Underscoring this larger concern, how-
ever, is the issue of the manpower trends which have developed in the
recruiting and retention of military enlistees since the inception of the
All Volunteer Force in 1973.

The ability of the Department of Defense in general and the.Army in
particular to recruit, select, and retain adequate members in the active
enlisted force of the 1980's and 1990's constitutes a significant political,
economic and social issue. Since the All Volunteer Force h, ;an, a variety of

i.,wpoints have been expressed as to how well the program ha-s performed.
Summarizing recruiting and retention efforts in 1977, Ccoper (1977) builds a
case for success, arguing that the military services can attract the desired
quantity and quality of new recruits at a cost substantially lower than com-
monly assumed. 'Moreover, he argues that existing levels of attrition among
enlistees may be due to overly stringent requirements with respect to educa-
tion levels and aptitude scores. In contrast, a more recent review by
Janowitz and Moskos (1979) suggests that the "all-volunteer force is smaller,
more'expensive, (and] of lower quality in selected but crucial segments...
than.. .anticipated", and that "the ;apacity of the armed services to' meet
their numerical goals has inlarge'part been the result'of a downward
recasting of manpower objectives" (p. 177).

Although' the reports by Cooper, and Janowitz and Moskos suggest many"

areas of controversy surrounding the All Volunteer Force program, there
appears to be some agreement that attrition rates among AVF enlistees are
cause for concern. Since the inception of the AVF, approximately one third
of all non-prior' rervice male enlisted accessions have been involuntar--
discharged before completion of three years of service, (DoD, 1980Y). ' is
costly to the national defense in terms of direct costs as well as ,
indirect costs of unit turbulence, 'lower morale and decreased readiicss.

A good deal of attention has recently been directed toward the pcoblem
of enlisted attrition (e.g., Goodstadt & Glickman, 1975; Sinaiko, 1977).
Although the research to date shows that the single best predictor of early
turno,,er is the.absence of a high school diploma, there is a lack of

published empirical work whfc!i focuses on whether differences in attrition
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risk can be identified within the non-high school diploma group. That is,
the non-prior service, non-high school graduate group appears to have been
treated by researchers and policy makers alike as a comparatively homogeneous
segment with respect to attrition risk. Several factors point to the need
for more research on whether such an implicit assc'ption is justified. First,
"selection ratios" (the number of openings relative to the number of
applicants) faced by recruiters are becoming increasingly disadvantageous..
For example, the number of men in the 19-21 year age group, which has histor-
ically been the prime candidate recruiting pool for the 'ailitary, will
decline by an estimated 17. in the 1980-1990 period (DofD, 1978). Second,
while substitution of women enlistees and contracted civilians has precluded
shortfalls in certain specialties, the rate of substitution is likely to
slow in the future. Moreover, substitution is at present proscribed for
pobitions in the combat arms where some of the largest manpower shortfalls
are emerging. Finally, and most importantly from the perspective of the
present research, recruiting solely from the prime high school graduate male
market segment has proven insufficient to meet manpower targets, especially
for the Army. In FY.1979, 36% of non-prior service accessions in the Army
were drawn from the non-high' school graduate population (DoD, 1980).

The above factors converge to indicate that future pressures may be
even greater than at present to recruit from less-than-prime candidatepools.
At the same time, however, recent policy directives indicate that recruiting
from the non-high school graduate market will become an increasingly less
permissible means of filling potential shortfalls in the high school graduate
group (DoD, 1981). Together, these developments point to the need for more
effective selection 'within the less-than-prime candidate pool.

In view of this situation, the specific objectives of the present
research were twofold. First, we sought to develop an actuarial regression
model designed to assess the relative risks of attrition among non-h.gh.
school graduate Army enlistees. As a group, these individuals historically
have experienced about twice the attrition rate of their high school grad-'
uate counterparts.

Second, we evaluated the'advantage of such a multivariable model over
using individual scores on the Armed Forces Qualifications Test (AFQT) as a

.basis for selection within the non-high school graduate population. The
AFQT measures arithmetic' reasoning,, word knowledge and space perception and
has historically been used as a determinant of eligibility to enlist.

For model building and evaluation purposes, the investigation relied
solely on individual/demographic information that the Army presently collects
routinely from recruits.' It is noted that recent streams of research
involving turnover in selected military segments have made a strong case for
the need to consider non-demographic variables in attempts to predict attri-
tion (e.g., Hand, Griffeth,. & 'Mobley, 1977; orm, Katerberg, & Hulin, 1979;
Mobley, Hand, Baker, &, Meglino, 1979). Unfortunately, however, such
information is typically neither collected nor used as part of the selection
process. Nor 'is' there presently evidence that such information is' likely to
be systematically integrated ir.to the enlistment process in the neat future.
Thus, given that 'our initial concern was to gain a better understanding of
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the relationship between ini-orm.it ion pres'ent ly available to recruiters and
subsequent involuntary atrriti t a.ion non-high., schoo l graduare, non-prior
service Army enlistees, our model building efforts were limited to the
variables described below.

:et I'cthod

Individuals selercted for the study represented all non-high school grad-
uate males who enlisted in the Army from 1974 to 1976. The total population
usable for statistical purposes in this period was 178,380 (66,902 for 1974;
53,574 for 1975; 57,904 for 1976).

The 1974-1976 groups were chosen for two reasons. First, the 1974
grotup represented the first full year of All Volunteer'experience and as
such there were no draftees in the group. Second, there was sufficient time
during this interval for attrition statistics to develop and for all turnover
cases up to 1976 to have been officially processed and assigned Interservice
Separation Codes indicative of involuntary attrition.

Involuntary attrition was defined as being released from active service
prior to the end of a first enlistment tour because of failure to mieet min-
imum behavioral or performance criteria (as 'more specifically defined by the
particular Interservice Separation Code assigned tO each individual).
Individuals who were separated for such reasons 'accounted for 51.4% of the
1974 group, 48.84 of the 1975 group, and 38.82 of the 1976 group. While
these figures may' imply a reduction in attrition over the time periods in
question, it should be noted that relative to those enlisting in 1974 or 1975,
at the time the data were made available, fewer of the 1976, enlistees had
reached tfie end of their first term enlistment obligation; therefore, the
1976 figure is probably somewhat understated.

At the time of enlistment screening the following data were obtained for
each individual in the normal course of applicant processing: (a) census
region, (b) age, (c) highest year of education completed, (d) sex,'(e) race,
(f) Armed Fotces Qualification Test Group (AFQTG), (g) month entered, and '(h)
marital status.

A: chi square analysis was performed in order to determine which variables
-were associated with attrition. This information was used to derive the

particular variables which were to. be included in the model. These, variables
and their methods of coding were- as follows: (1) race (two categories):
caucasian, non-caucasian; (2) highest year of education (two categories);
less than or equal to two years of high -school, three or four' years of high
schcol with no diploma; (3) month entered (two categories): January-June,
July-December; (4) age .(four caregorit..): 1.7, 18, 19, or 20 & 21 years: (5)
census region (ten categories); (6)' AFQ'I'G (four categories, from lowest to
highest performance): IVa, 'lib., lila, or I & II.

Model

The predictive model was constructed using the 1974 and 1975 populations,
and the 1976 data were held-out for subsequetit use in cross-validating the

, , . .- . : • '. , ' . , • 4
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initial model. Several issues were confronted during the model building
process. Firs,-, although the scale of measurement of th.± entrants' attrib-
utes differs (fur example, census region is nominal and AFQ)TG is ordinal),
all of these variables were treated as if they were tiominal. :This has Lith?
advantage of refl~ect ing the effect of the specific attribute 'directly as the
estimated coef fic ient in the regruss ton miodel. Slocond, it was dec ided to
apply the model to grouped d'aa by matching and then aggregating subjects who
possed identical profiles on the set of nominal variables. Owing to the
large number of individual oaserva-tion.;, grouping observations, in this way
yielded marked computational advantages and was thought unlikely to bias
parameter estimates (llaitovsky, 1973). H1oweve 'r, since grouping would prod-
uce a non-constant variance in the error term'due to differences in the
number of individuals represented in each resultant cell, a transformation
described by Pindyck and Rubinfeld (1976) was used .to-weight cells with
greater observations more heavily and thus improve, efficiency of the
es~timates within the regression model.

It should be noted that alternative model forms to that of the linear
function presented here were also'considered. Fo~r example, a logistic func-
tion was also applied to the data. With respect. to the significance or non-
significance of individual predictor variables, the linear and logistic forms
yielded the same outcomes. Therefore, results of, the linear model are
presented-here becaUse, unlike the logistic form, the linear coefficients can.
be interpreted directly as indices of probability within the present data.

Resul~s

Phase One

Table 1 shows results for the actuarial regression mod2l that was

constructed from the 1974 and 1975 data. This model estimates the probabil-

TABEL I

Actuarial Regression Results

Variable . .Beta Coefficient T-volus

Reference profile (consiont) .238.12'
Race (non-c~ucasion) . .OL m 1.10'
3-4 years of high school but no di161offe .06 22:P48

*July-Decee6.r entry -. 01 - 2.31
A&*e- 1 -. 04 ~ 9.940
Age -19 .1 . 2.52
-Age -20 .. 00 .00
Census region:

Mlid Atlantic .00 .00
E. % orth Control .. 00 .00.
W. North Central .00 ,00
'South Atl~intic.019
L. South Ceer Cel .00 .00
W. So.uth, C.ntral .01 1.27
Mo~unta in .05 4.19ft
Paclific .01 .

Other In9.2
ni~jlA. JIM .03 4.176,
041MG 111& .01, 9.04'
AV.QTi 1 4 It .09 1.5

Denominator desreec ofE fvevdom for ci., model 1212. .?rofile repreceOnte,
enltisto with 0*lo1ollowin e.,racttevlvtire: .. 1.jI.n lA than V erno

"'"( %"""I * *nl,,cr,,,~ o.iry- v.,A . C*l,,l., I .- d. rer. i,,n A~ijiC 1Mb.
-Signi[icant at AV.I th4n t0e.0 0 levI# l. I
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ity of non-attrition that was associated with an arbitrarily selected ref-
erence profile (constant) which represented an 18 *year old, mental group IVa

caucasian with less than three years of high school who enlisted between

January and June from tne New Engliand census region. The estimated coeffi-

cients for the model (column 2) represent the incremental increase or

decrease (depending on the sign) in the probability of non-attrition asso-
ciated with a'particular attribute relative to a person who possessed the

reference profile characteristic in a given variable category. The total
probability of non-attrition for a person with any given set of attributes is

the value assigned to the constcant plis the sum of the coefficients asso-

ciated with the attribute a given individual possesses. Those attributes

having the largest coefficients'have the greatest impact en the prediction.

Several comments May prove helpful in following an interpretation of the
results in Table 1. To be conservative', and in view of the- large sample size,
only those coefficients which were significant at the .0001 level or better
were considered here to be meaningful for candidate profile comparison pur-
poses. Because of th!,e large sample size, differencesin coefficients at the
third decimal place were sometimes consequential at the .05 level when
rounded up or down to two decimal places. By using the .0001 level as a
statistical significance cutoff it was possible to limit' the focus to those
attributes whose coefficients were of a meaningful size in practical terms.

However, even, at the .0001 level coefficients as small as .03 (3%) %rere
significant in the present sample. And, by' itself, an increase or decrease
of 3% in non-attrition probability may seem of minor practical value. This
points to the need to consider not just the impact' of an individual coeffi-
cient, but rather, the cumulative total of all coefficients that distinguish
a given candidate from the attributes possessed by the reference profile.

For example, the results in Table 1 indicate thaica 17 year old who
otherwise possessed identical attributes to the reference profile was only
4% more likely to involuntarily attrite than was the reference candidate
(.42 - .04 - .38 or 38,'% probability of non-attrition). However, the more a
given candidate departed from the reference profile on an accumulated
attribute-by-attribute basis, the more that candidate would'depart from the
benchmark 42% non-attrition probahility associated with a candidate who
possessed ,the reference profile characteristics.

By accumulating the probabilities associated with a given candidate's
attributes vis-a-vis the reference profile, and. adding or subtracting these
coefficients from .42 as appropria~te, sizable overall differences in non-
attrition likelihoods'could be Identified among 'this group of enlistees. For
example, consider a candidate who had identical attributes to those of the
reference profile candidate described earlier' except that this second can-
didatd had 3-4 years of high school but no diploma, was from the Other census
region, and was in AFQTG 11. Using only the .0001 level coefficients, this
second candidate was 35% (.08+ .18 + .09) less likely than the reference
candidate to attrite Involuntarily on the basis of these three attribute dis-
similarities alone. Tnus, the second cand.tdate'hd -a 77% likelihood of not
attriting involuniarily.

. , .. ' • o.. ' • b•



-62-

In short , the :R.'do1] es tab iSlCs a hasis o ; -- :p~arLt on arm ,n. candidatL cs

with respect to non-attrition likelihoods. 'Al~tihii:ii the results in Table i
indicate that s,,i:,e attributes are more importa.: toian others in dictermnininin,

Icn-attrititn I ike! iihoS, the grcatt.vst discri,-..,ua: ion-; r,-suIlt fry: cor.pyar-
i;,ons of overl II or 'gvs:tala ' pro iiis and not iti; t ca ,-..parison i inited tL

any single attribute.

A number of concl usions can be of fered tentatively about the model' while
focusing only on coefficients that were significant at the .OC01 level. First,
years of education among this non-high school graduate population were pos-
itively associated with tho probability of non-attrition. Therefore, the use
of a simple high school/non-high scheol graduate selection heuristic 'may
discard important information and fail to recognize that even among non-fiigh

school graduates the likelihood of involuntary attrition declines signifi-
cantly as education level increases. Everything else being equal' to the
reference candidate, an individual with three to four years of high school had
an 8'% greater probability of non-attrition than an individual with less than
three years of high school for the two year census used to estimate the model.
Second, age was associated with attrition. Relative to an 18 year old, a 17
year old had a 4% greater chance of attriting. Third, census region appeared
to be associated with attrition probabilities. Specifically, it appeared thdt
non-hlgh school graduates enlisting from the Mountain and Other census regions

were better relative bets than individuals enlisting from the Mid-Atlantic,
East North Central and East South Central regions. Finally, AFQTG was pos-
itively associated with non-attrition. Relative to an individual in AFQTG
IVa, am individual in the next higher test group (1111)) had a 3,. greater
probability of not attriting; an individual in group Illa hlad a 6X greater
probability of not attriting; and an individual in gr'oup I or II 'had a 97
greater likelihood of completing the first enlistment term.

Phase Tiho

In the second phase of the research, the model constructed from the 1974
and 1975 data (described above) was used to classif me'tmbers of the 1976 cohort
into ahierarchy of groups rahgipg from the lowest redicted attrition risk to
the highest predicted risk. The predicted hlerarch of risk groupings Was
then compared to the actual attrition that occurred among 'the members ot the

'1976 cohort who had been placed in the various a _or rrsk groupings. This
cross-validation procedure tested the assumption thi t the actual rates of
attrition within each group would produce an array (f ascending marginal rates
ih accord with the model's' predictions.

Results of this procedure are ;hown in Table 2 Column I represents ;i
cumulative hierarchy cf the 1976 enlistees' predictld "quality" based on their
relative non-attriticn likelihoods that. the regressi on model identified from
the candidates' attributes. Columns 2 and 3 iadliv e the numbers o;f enlistees
from within a total given enlistment quantity (co lu i I) wh. o did not or did
actually involuntarily attrite. For example, Table 2 shows that if only the
very "best" (lowest predicted probability of attrit in), 1,000 candidates had
been enlisted in 1976, i

4 1 of these would 'not have i ivoluntarily attrited but
259 would have turned-over involuntarily. If the' "n -xt best" 1,000 candidat es

III
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ITALE 2

Predlctio,, of 1976 Dita fr,,m R•ae.r•ion 6••,lI n. An .G

xý j..: .• ion M Jet•.'

Total ToCa1l I.,ta11 N.rg in.• l Aýrag;e

Enll tdJ 6,'-Attrtt ,,n Attrition t.Lte LAt.,

1OCO 741 2.2' -- b
21Io0 .iS 515 .26-.03 _6
50,0 30,.'.d 1352 Zilt 02 Z7
0c00 161998 3002 .11;.'.0 .1!0

20200 13S23 F,477 .3".UI .1!

32 No 191, 5 Io,148 .4. .01 . 14
35J0J 22709 12291 .9I .Ul .35
4N0U0 25595 1405 .427.01 .36

540o0 31185 i1715 *.4 Ot[ W36

1)073 k''-OI .*47!.t is:

AVtjTC

T t,.. l T,.t 0i l.,rcAL A e )Z
Ena.tcd Non-At t, i t i.n At t r i t l.n Rate a.st C

lowt) 648 M52 .35

021W) ! JuO 700 .WO.o I
530 3210 1790 .J--.02 .36
00MQO 6820 3)180 .2R;.0.

1500•( 9776 5224 .61-.O1 .35
2WOJO 1294i 7159 .37.01 .35
25',o0 16,0'3 '.)57 .08. 01 .36
300)0 1b954 11045 .42t.01 .37
35000 21534. 1 ).16 .4o1..1 .19
400jo 24096 15404 .39!.01 .3-
4 50() 27519 17409 .40t.01 . W
50U00 307'7 1925) . 31.ot .19
53,90 33073 20507 .A58.01 .38

Maa:injl Late indl•cats the co. ri,•,! in r.Jte of Attrition due :4 the .addlttion of
enlistees necssary oi reachi the given wum,,l.ltive tot.d. f!-. or minus nacabkcr
refl.ctb a 95 percent tonfitlJvt-e Intcrv.il I.'undary an the ,'.en Margin.aL i[e.
Th e Intervals hold for thc, Occoar',anying Average iLKte.

were subsequently enlisted'and thus added to the "nitial pool oF 1,000 "best"
candidates, thisý total of 2,000 enlistees would have yielded a total non-
attrition of 1,485 and attrition of '515. Then, adding the "next best"
quantity of 3,000 to the "''better" (pyrevlous) grouo.of 2,000 would have
yielded a total ealistment of 5,000 of which 3,648 would not have turned-over,
and so on.

Column 4 shows the Mhaj flhil attrition rate associated'with enlisting the
associated quantity of "next best" candidates fo,the previous group. of better
candidates, and column 5 shows the average attrition rate within a given
cumulative quantity. For example, the average actual attrition rate among the
z;odel's predicted "best" 2,000 enlisrees was 26% (515 1 2,000). However., had
the "nexL best" group of 3,.000 enlistees been added, for a total of the 5,000
cun',•tative "best" enlistees, the average actual rate became 27%, (1,352 4 5,000)
because the marginal rate (which indicates the change in actual attrition rate
due to the addition of the next best' gioup) become 28% (i.e., (1,352 - 515) 4
"3,000)). Thus if- one were to have started by enlisting the relative "best"
5,000 enlintees '.(according to the model's assessment) one would, see from

' :* °|.11 "
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Table 2, column 3 that 1,352 of these soldiers would actually have been lost
to involuntary attrition, for an average attrition rate among the top 5,000
soldiers of 27%. However, the table also shows that if one were then to
proceed and en.list the next. best group of 5,000 soldiers to arrive at ;a total
of 10,000 enlisted, the marginal attrition rate among this new group of 5,000
would be 33%,. a sizable increase in actual attrition relative to the first
(better) 5,000 enlistees identified by the model.

Overall, it can be seen from column 4 of Tible 2 that the model was able
to discriminate risk probabilities well, as indicated by the general pattern
of ascending actual marginal attrition rates that emerged from digging deeper
and deeper into a progressively higher-risk applicant pool. Indeed, it can
be seen that if the model had been used to select, progressively, the 53,580
applicants who were actually enlisted in 1976, 47% of the "last" 3,5000
soldiers identified by the model would hnave experienced involuntary attrition.
Thus, if such a model had actually been used to select the 1976 cohort it
would have allowed recruiters to determine, before the fact, that some
recruits were far more likely to attrite involuntarily than were others. The
remedial implications of this information for recruit management and training
are discussed in a later section.

In an effort' to examine the, relative utility of the actuarial regression
model, its results were compared to the results achieved'by using the AFQTG
alone as the risk grouping criterion. At present, AFQTG standing represents
the dominant selection heuristic used within non-high school graduate
applicant populations. Results of using AFQTG scores alone to order the 1,976
cohort are also shown in Table 2 (columns 6, 7, 8, and 9). It can be seen
that when compared to the regression-based groupings, AFQTG predictions did
not discriminate as well among groups with respect to the actual involuntary
attrition that occurred within the 1976 cohort. In particular, a relatively
consistent increasing hierarchy of marginal rates was not produced by the
AFQTG criterion. Thus, in several instances, use of the AFQTG criterion would
have led to the enlistment of actual "poorer risk" individuals before better
risk individuals had been enlisted in 1976.

A closer comparison of the results in Table 2 indicates that, relative
to using the AFQTG, criterion alone, the regression-based grouping was better,
able to effectively discriminate among the very lowest' risk probability

groups. For example,' if the model was used to select progressively the "best"
15,000 enlistees, an average involuntary attrition rate of 31% (4,682 *

15,000) would have resulted with a marginal rate (the addition of 5,000
enlistees to the previous better 10,000) of 34%. By contrast, using the'
AFQTG heuristic would have resulted in an'average involuntary attrition rate
of 35% (5,224 ÷ 15,000) among its "best'' 15,000 enlistees and a marginal rate
of 41% when the "next best" 5,000 enlistees were added to the previous
i0,000,to achieve 15,000 total. Thus, in the AFQTG "best" set of 15,000
recruits, 542 more soldiers would have failed to meet minimum behavioral or
performance criteria than would have been the case with the regression model's
"best" 15,000 soldiers, Such a difference in prediction may hold important
impiications for improving assignment decisions, and this issue will be
discussed below.
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) iscuss i oil

Several tentative conclusions emerge from this study. First, individ-
uals who did not have a high schooi diploma when they enlisted into the Army
in the 1974-197b time period did differ with respect to their probability of

involuntary attritin as a fitnCtion of their different attribute profiles.
Therefore, policy decisions which treat non-high school graduates as a homoge-
neous entity vis-a-vis attrition might warrant reconsideration. Second,
individuals who have a lower risk of attrition can be differentiated-from
individuals who have a higher risk of attrition by using an actuarial regres-
sion procedure of 'the sort that has been described here. Moreover, the
results produced by the model indicate that it'provides better predictions of
attrition risk than the use of AFQTG alone. Thus, recruiting officials may
wish to consider using systematically more of the information that is made
available in the enlistment pro-ess.

The use-of such a model may hold special utility in the non-high school
graduate market segment. In spite of the several factors which• make it' dif-
ficult to fill Army accession quotas entirely with high school graduates,
proportional limits on the accession of non-high school graduates are becoming
increasingly restrictive (DoD, 1981). In part, the tendency to forego (when
possible) recruiting in the non-high school graduate market is probably due to
the high aggregate attrition rates historically associated with this source
of tecruits. However, the present results suggest that attrition risk is not
homogeneous in the non-high school graduate market segment and the use of the
present form of model might substantially reduce the risks involved with
selecting from within this applicant pool..

It should also be noted that the utility of such a model can become even
greater if recruiters a-e able to improve their selection ratios by generating
a -larger applicant pool relative to the number of openings. As more and more
applicants compete for a given opening the use *of a selection model gains in
usefulness by allowing recruiters to make more sensitive determinations of
who should be selected andwho should be denied. Indeed, it is when all who
apply must be accepted that the term "selection" losses its meaning and so
also do selection models lose their utility.

In this regard, the present results indicate the need to consider the
trade-offs involved in attempting to expand the size of the applicant pool
relative to the costs associated with this expansicn. When, as the regression'
model indicates, involuntary attrition approaches 50% in the "poorest" non-
high school gr'aduate groups who are 3ctually enlisted, an important. tradeoff
question *arises. Namely, have the costs associated with attrition in- high-
risk groups reached the point where such groups should not be enlisted?
Ins~tead, should the funds which would otherwise predictably be lost to turn-
over be allocated toward efforts to increase the applicant pool thereby permit-
ting the identification and selection of lower-risk candidates? '.

Although the regression model helps to raise such an -issue, it does little
to resolve it at present. The model does indicate, however, that the rel-
ative costs due to attrition are likely to vary ainmo.. groups as the relative

-I -

- - -'-.-,-,--~-,----

•__ _ _ __ _- . /* -
____ ____ ___ - - --



-66-

proportion of attrition varie!, across g;roups. Accordingly, an ir:portant
focus of future research nay he toL lik' this information with dat a rega rding
the actual costs of attrition. For example, McConnell and McNichols (1979)
have estim'ated that the variable c,,st for access.ing a nton-prior si-rvice, male,
high school graduate in 1978 was S9, 33. for an entire tnrlistnment pt.erIiod (this
included $2,391 for recruiting; and 1Ec-vrtising). In addition, thev stte ILthat
the recruiting and advertising, costs involved with noi-high school graduate
accessions is assumed to be zero. Therefore, if the $2,391 assirnable to
recruiting and aivertising is subtracted from $9,334, $6,943 results as an
estimate of the accession cost for a non-high school graduate, non-prior
service Army enlistee for one cOmplete term. Although these.estimates can be
useful in many applications, a difficulty with their use in the present model
is that they are based on a completed enlistment term. If these estimates
were used in conjunction with the present model they would tend to over-
estimate some variable costs by an indeterminant amount because attrition
does not occur for all individuals at precisely the same time. In addition,
the figure may underestimate the costs of unit turbulence, separation pro-
cessing, and other costs associated with involuntary attrition. Therefore,
an additional area in need bf research involves identifying the times'at which
attrition occurs among enlistee populations and the costs assignable to
attrittees at the time attrition occurs. Such information is critical before
the present model can be used to aid in cost/benefit analyses concerning
expansion of the applicant pool.

The utility of the statistical model presented here is, of course, highly
dependent on the selection ratios which confront recruiters at a point in
time. And selection ratios inay be influenced by changes in policy decisions
concerning inducements to enli;t. because of this, it is our opinion that the
greatest immediate utility in the actuarial approach described here may not
be for selection decisions but rather for assignment decisions. Given exist-
ing selection ratios, and knowing that many identifiable high-risk candidates
are present in the enlistment pool, an important issue becomes how to best
manage comparatively high-risk enlistees. In this regard, the present model
may be useful in at least two ways.

First, the model's ability, to discriminate accurately, the risk probabil-
ity of groups of similar individuals could allow recruiters and trainers to
make more irtformcd assignmetits of high-risk candidates to special programs
aimed at reducing a priori attrition probabilities. Examples of suhh programs
mightinclude "realistic job) previews" (Mobley, Horner, & Meglino, 1980) to
permit a more informed enlistment decision on tihe part of the candidate and
provide a better before-the-fact convergence between th( -.pplicant's expecta-
tions about military training an'd the realities of such training. High-risk
individuals who are identified by the model might also be selected for,
special "early assimilation programs" (Mobley, H1and,-Baker & Meglino, 1979)
which, in addition' to incorporating realistic job previews, are designed to
provide special training concerned with socialization and adaptation to mil-
itary' life before basic military training is started.

Second, results in Table 2 indicated that compared to AFQTG predictions
the model was especially-effective at identifying the very lowest risk groupi,.
This low-risk superiority of the model may be especially important when one
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cons iders that it is those iiidi,[ddu'J1s in the ostensibly low-risk groups whoe
are most ifkely to be assigncd the :,,ore demanding,, high cost, and perhaps,
critical Military OccupatJional Speci [Lies. Holding other factors constant,
the use of the nodcl to m-ore accurately idenitify these "best bets" and assign
them to the' more critical spct ii iti Ces could have led to less actual attrition
in these specialities tLhan •w,'uld have r.sulted from AFQTG predictions alone.

Conclusion

The tundamental pu-pose of this investigation was to test the assumption
that non-high school graduate Army enlistees constitute a relatively homoge-
neous group with respect to the risk of involuntary attrition. To date, Army
selection policy has indicated an implicit acceptance of this assumption in
that accession quotas for this group have been filled without developing
enlistment prioritivs among such candidates once minimum AFQTG criteria have
been met.

Results of the present study indicated that attrition risk is not homoge-
.neous among these candidates, and that operationally meaningful distinctions
in risk' can be identified with the model described in this paper. Use of this
model may therefore help Army policy makers improve enlistment and assignment
decisions concerning non-high school graduates. Moreover, such ati improve-
ment can. be effected without changes in the quantity of information that is
presently available to recruiters, and without major changes in exisiting
recruiting tactics or manpower policies. In the event that policy changes do
lead to greater recruiting effort or other changes occur which improve
selection ratios, the use of the model described here can provide even greater
utility to recruiters than under existing circumstances.

For example, if the number of non-high school applicants can be expanded
relative tb accession quotas for this group, the model can lead to lower
average attrition. The model could be used to identify comparatively high-
risk candidates who would be assigned low enlistment priorities as quotas are
filled iteratively; first with the best risks, •znd progressively with increas-
ingly poorer risks, until the accessio'n goal is met. Unlike the selection
protocol presently used by the Army, such a procedure would help to insure
that 'the best risks are enlisted before poorer risks, and in the event that
quotas are filled before all applicants can be accepted, those who are
excluded would always possess the highes't a priori attrition risk. As the
analysis demonstrated, if the Army's present sel-ection heuristic were used to
assign accession priorities to candidates in this group it could lead to the
enlistment 9f poorer .risks before better risks.

The model could also prove useful in assignment and recruit management
decisions. Specifically, high-risk enlistees who are identified by the model
could be assigned to special remedial programs. This might not only help to
reduce average attrition within the uon-high school graduate, group as a
whole, but also to result in an improved allocation of recruits to the limited
slots .in these presently experimental 'programs.

Further research with such'a model seems warranted. Although this effort
was limited to predicting involuntary attrition, the same analytical frame-
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work could be used to study VO I intary t urnlover and ot her behavi Lira I out ms

Addiitional invest i oat i 4")1' tLhis kinI may hel po l icy makt~rs gen.rate d ci-
Sions that. Will irprove enlisim;0nt and assignrllltn I resutlts under tile All
Volunteer Force conct,pt.
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ENVIRONFCNTAL FACTORS AND RETENTION DECISIONS

OF HEALTh CARE PROVIDERS

Mark C. Butler
Paval Health Research Center

Although problems associated with turnover and retention continue to
plague military managers, the complexity of such problems seemingly elude
many investigators. Several authors have indicated that the majority of
st!adies purporting to study turnover or attrition tend to be bivariate in
nature (Hom & Hulin, 1981; Mobley, Griffith, Hand, & Meglino 1979). While
such studies are useful in identifying important correlates of turnover be-
havior, they typically lack the breadth to assess relative contributions of
different categories of variables in explaining the turnover process (Spencer
& Steers, 1980).

To illustrate this point, an accumulation of research evidence suggests
a number of specific relationships between several different variables and
job turnover. Age and organizational tenure, for example, have consistently
predicted voluntary attrition with younger, less experienced employees gen-
erally seen as better candidates for organizational withdrawal (Mobley,
Horner, & Hollingsworth, 1978; Porter, Steers, Mowday, & Boulian, 1974).
Other background variables, such as sex and education have exhibited weak or
inconsistent relationships with turnover behavior, yet are often viewed as
potentially important moderators of the turnover decision process (Mobley,
at al., 1979). Job characteristics, job attitude, and psychological climate
measures have also been used successfully to explaitt attrition and withdrawal
behavior. Briefly,. enriched and supportive work environments coupled with
high levels of job satisfaction have typically been associated wi'th favorable
retention decisions (Jones & James, 1979; LaRocco, Pugh & Gunderson, 1977;
Butler & Jones, Note 1).

Studies attempting to relate turnover behavior and individual differ-
ence or Job performance measures have 'generally been less successful than
those cited above. Individual difference measures have been almost entirely
neglected ia studies of turnover, despite continued demonstrations of their
value in explaining other aspects of organizational behavior and decision-
making. In the fdw instances where such measures as locus of control or need
strengths h ve been incorporated in turnover studies, results have either
failed to g neralize or have accounted for essentially trivial amounts of
variance (M bley, et al., 1979, Lau, Note 2). In terms of job performance,
Martin, Pri e, and Muellet (1981) reported that nurses who left their jobs
did not per orm significantly better than those who stayed, despite indica-
tions in th literature which suggest that employees who leave their organi-
zations are generally better performers.

Regardless of the value of contributions made by the studies cited
above in in:reasing understanding of specific aspects of turnover behavior,
others have underscored the need to develop more comprehensive, multivariate,
process approaches to explaining turnover decision-making (Hom & Hulin, 1981;
Mobley, et l., 1979; Spencer & Steers, 1980). In particular, studies are

-,-i.- _ _ . .,__ __ _



-70-

necessary that can concurrently assess the contribution of 'measures repre-
sentative of multiple variable domains previously dtmonstraccd as antecede'nt
corrclates of turnover. The current study ,compared the relative influences

of five major sets of variables (i.e., dcnographic, personality, job atti-
tudes, perceiv,.d work environmont, and supervisor-rated performance) to
determine their contributions in explaining individual retention decisions.

Method

Sample. The sample consisted of 163 individuals (69% response rate)
assigned to five branch clinics assigned to a large Naval Regional Medical
Center. Overall, 66% were assigned to a direct care billet, 77% were male,
and 71% were rated hospital corpsmen (e.g., mean paygrade - E-4). Age and
level of education ranged from 19 to 48 years (M = 26.4 years) and"tenth
grade to post baccalaureate (M 13.2 years), respective'y..

Questionnaire administration. A questionnaire designed to measure
concepts within each of the major variable domains noted earlier was admin-
istered voluntarily in small group sessions during normal working hours.
Demographic characteristics included measures of the respondent's age, sex,
paygrade, job type (medical vs. nonmedical job assignment), education, and
the length of time spent in (a) the Navy, (b) current paygrade, and (c)
present duty assignment. Personality measures included self-esteem (Rosen-
berg, 1965), state anxiety (Spielberger, Gorsuch, & Lushene, 1970), multi-
dimensional locus of control (Levenson, 1973), status concern (Kaufman,
1957), cognitive complexity (Jones & Butler, 1980), manifest needs (Steers
& Braunstein, 1976), and compliance with conventional work norms (James &
Jones, 1980). The job attitude measures were job involvement (Lodahl &
Kejner, 1965), perceived task importance, job and Navy.satisfaction, and
the individual's anticipated retention decision.

The work environment measures consisted of 23 composites designed to
reflect different dimensions of perceived work climate, specifically leader-
ship, work strain,' job characteristics, and other relatively enduring as-
pects of the workgroup and organization (Jones & James, 1979). Finally,
supervisor assessments of job performance were obtained approximately six
weeks following the collection of questionnaire data. The job performance
ratings reflected willingness to put in extra time and effort, carelessness,
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effectiveness of emergency medical skills, positive patient-related atti-
tudes, nonprofessional demeanor, and a single item assessing the quality of
the individual's overall behavior.

Analysis. Analysis of the data proceeded in four stages. First, the
23 work environment composites were component analyzed to produce a reduced
set of more global measures. Second, the sample was divided-into high (n =
46),'undecided (n = 49), or low (n = 68) intention groups based on an in-
dividual's stated intent to remain in the naval service. Third, multiple
discriminant analyses were conducted to identify significant between reten-
tion group discriminators drawn from each variable domain. Finally, the
results of the separate within domain analyses were combined to produce a
summary discriminant analysis designed to identify, across Variable domains,
those measures most strongly identified with turnover intention.

Results

Components analysis. A principal components analysis of the 23individ-
ual work environment measures produced four components with eigenvalues >

1.0. The first component was rather strikingly defined by measures associ-
ated with a variety of leader behaviors, including aspects of leader influ-
ence, goal emphasis, interaction and facilitation skills, and trust. The
second component was dominated by measures of wcrkgroup (e.g., cooperation,
pride, friendliness) and organizational (openness of expression, organiza-
tional esprit) characteristics; and generally reflected a variety of situa-
tional or unit influences. The third component was defined most clearly by
job characteristic measures (e.g., variety, challenge, importance, and au-

tonomy), while the final component reflected a pressure, conflict, or gen-
eral strain dimension. Rased upon this pattern of relationships, the four
components were labelled Leadership Facilitation and Support, Unit Influ-
ences, Job Enlargement, and Job Pressure. Component scores (M-= 0, SD- -
1.0) were computed for each participant on each of the four work environ-
ment dimensions by a direct solution method (Harman, 1967) for use in the
remaining analyses.

Within *domain analyses. Differences between turnover intention groups
were identified using multiple' discriminant analysis. The significant' dis-
criminating variables from each of these analyses, along with the total
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sample means, standard deviations, and associated internal consistency esti-
mates (where appropriate) are listed in Table 1. For the eight background

Table 1

Means, Standard Deviations. and Internal Consistency
Estimates for Significant Turnover Intention

Groups Discriminators (n - 163)

Variable No. of
Doctain it SD Items a

1. Background Measures

1. Paygrade 4.42 1.47 1 n.a.
2. Age 26.39 5.78 1 n.&.
3. Months on Active Duty 69.17 66.87 1 u.s.

U1. Personality Yeasures

1. Work Values 47.96 7.02 13 .87
2. Need for Independence 11.99 2.31 4 .42
3. Need for Solitude 10.33 2.23 4 .52
4. Need for Dominance 16.21 3.36 5 .77
5. Internal Control 34.53 4.54 7 .62
6. Chance Control 20.88 .6.77 8 .78
7. Impetuosity 7.17 1.96 3 .43

III. Job Attitude Measures

1. Navy Satisfaction 11.54 3.34 4 .73
2. Job Involvement 16.85 4.77 6 .80

IV. Work Environcent Measures

1. Unit Influences .01 1.03 - n.&.
2.'Job Enlargcment .04 .97 - na.

V.. Job Performance Measures

1. Extra Effort 22.14 5.20 6 .90
2. Non-Professional Demeanor 7.83 2.68 A .70
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measure , two significant functions,were obtained (r .50
- 30, " .0c, respectively) although only paygrade, age and months on

ar ad/bc 30,rra alhog onl p -active duty had both terptble standardized discriminant function coef-
ficients (i.e., + > .30) and significant univariate F-ratios. These three
variables were retained for later use. The personality measures analysis
also generated two significant discrimirantfuncti
and r .40, p < .05, rept ecriale 

in luderpcvly). aue 
significant variables included

work values, needs for independence, solitude, and dominance (from manifestneeds), internal and chance locus of control, and impetuosity (from cognitivecomplexity).

Analysis of the three remaining domajn Categories produced a single sig-
nificart discriminant function in each instance. For the job attitude
domain, this function was princ-ipally defined by the Navy satisfaction and,
job involvement measures (r .-.54, < .001). For the four work environ-
ment components described in th. preceding section, only the Unit Influences
and Job EnlaErgem t dimensions produced significant between- ro p discrim.
irateior(r 73, o 2 < 001). Although the only measures of supervisor-.
rated job performance that failed to discriminate between turnover intention
groups at the univariate level were positive patient'attitude and the single-
item measure of overall behavior (r a .31

the~ ~ ~ ~ ~ ~~_ exr efor 
<n o-rfsina .05 for this function), only

thd extra effort and non-professional demeanor measures were also signifi-cant discriminators 'at the multivariare level.SAcross domain anal~sr 
ia tAcrossdomainanalysi

5 - A final stepwise discriminant analysis was con-

ducted which produced two significant functions (r .63, x < .001 and ro-
41, p < .001, respectively) and ut-lized only 16-8f the .16 variables rh
Table 1 . Inspection of the marker variables for the first function indi-

cated that five of the original 16 variables were related to turnover inten-
tion, including Navy satisfaction, job enlargement, needs for independenceand dominance, znd job involvement. The second function was defin~ed by

,seven variable's, including months on active duty, work value,, needs for in-
dependence and solitude, both locus of control measures, and, to a lesser
extent, Navy satisfaction. Finally, using those 10 variables correct group
classification was obtained for 67,6Z of the high intent to remain group,61.2Z of the Undeceided group, and 63.0%v of the low intent to remainý group

(64.4% correct classification, overall). Interestingly. none-oV-the-job per-
formance measures made a unique 'contribution beyond Cli variables j,,st noted
and were deleted from further analysis.



Table 2 contains the discriminant structure matrix and group centroids
for the final, reduc~d list of discriminating variables. In addition,

Table 2

Rotated Discriminant Function Coefficients
and Group Centroid Means

1. Rotate l Discriminant Function Coefficients Function

Variables
1  

1 I1

1. Navy Satisfaction .59 -.01

2. Need for Independence -. 43 .21

3. Job Involvement .27 .05

4. Job Enlargement -. 26 -. 06

5. Need for Dominance .24 -. 01

6. *Intha on Active Duty .13 .71

-7. •eed for Solitude .33 -. 47

5. Vork Values .15 -.34

9. Internal Control .03 .30

10. Clearance Control .20 -. 27

II. Centroi'A Means

1. High Intention Croup .92 .75

2. Undecided Croup .33 -. 60

3. Low Intention Croup -. 86 -. 08

1
Variablaa are ordered by the function with the largest coefficiert
and the magnitude of that coefficlent.

Figures 1 and 2 illustrate the overall pattern of these results by showing
the group profiles plotted for each discriminant function. Joint inspection
of the rotated 'discriminant function coefficients and centroid means con-
tained in Table 2 and the values plotted in the respective figures can be
used.,to aid interpretation. The first function, for example, appear's to
maximally discriminate between high and low intention groups. Meanrdiffer-
ences on discriminating variables were most salient for Navy satisfaction,
need for independence, job involvement, Job enlargement, and need for domi-
nance. More specifically those individuals with a high intent to remain

would likely 'report higher levels of (a) satisfaction with the, Navy', (b) job
involvement, (c) job enlargernent, and (d) needs for dominance. Additionally,
such individuals would likely have a greater tendency toward group coopera-
tion as evidenced by lower needs for 'independence.
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The second function discriminated between the high intent tc, remain and

undecided groups. In this case, months on active duty, need for solitude,
work values, and locus of control were the salient variables contributing to

between groups discrimination. In terms of these variables, undecidcd in-

dividuals coulJ be character14cd as (a) at a four-year point in their naval

careers, (b) oriented toward an external locus of control, (c) expressing

greater needs for solitude or autoiloray, and (d) subscribing somewhat less to

traditional normative work values.

Discussion

The present study examr, ed the :relative contribution of five major vari-
able domains in explaining individual retention decisions. Due ro the nature
of the criterion used in this study (intentional versus actual b-'haviors),
however, these efforts.must be viewed as somewhat exploratory. Nevertheless,
since the approach taken was consistent with the multivariate orientation
advocated by Mobley, et di., (19.79), several.tentative points will be made.

First, and as frequently reported in the~turnover literature, a combina-
tion of job attitude (job involvement and Navy satisfaction) and work en-
vironment (job enlargemert) measures contributed strong!- in discriminating
between high and low turnover intention groups. Less, frequently observed in
this literature were the significant contributions on this function from the
personality domain (individual need strengths). Mobley, et al., (1979), for
example, reported a single effort which incorporated a measure of need
strength (need for achievement) in a study of turnover (e.g., Hines, 1973).
Although the, need for achievemeni measure used in the current study was over-
shadowed by the contribution of needs for dominance and independence, the
value in pursuing need strengths as potentially important constructs in ex-
plsining additional variance in turnover decisions is apparent. Other
studies have shown, for example, that intrinsic needs moderate the job char-,
acteristic - job satisfaction (Stone, Mowday, & Porter, 1977) or job per-.
formance relationships (Steers & Spencer, 1977). Based on such findings,
one might hypothesize that needs for independence and perceived job autonomy
would be positively related for members of the high intent to remain.group,
unrelated ip the undecided group, and negatively related in the low ititent
group. The fact that this hypothesis received partial support in the' cur-
rent study (r - .18, .00, and -,21 for high to low intent groups, respec-
tively) despite Lhe problem of small sample size argues favorably for-the
inclusion of need strengths in future studies of turnover.

The second discriminant function generated in'this study was defined
by a combination of background and.personality dimensions which were most'
useful in describing differences between the high intent to remain and the
undecided groups. Given the pattern depicted in Figure 2, individuals with.
a favorable retention posture could be described (beyond the effects of
length of service) as (a) oriented toward working with others, (b) subscrib-
ing to normative, Protestant-ethic work values, and (c) possessing an in-
ternal locus of control. Consiuering the difference in average length of
service between the high -and undecided groups (9..5 years versus 4 years),
the remainder of this function seemingly describes a mat'urity/experience
dimension associated with turnover decision-making. Ttle validity of this

-mkn. * aldt\fti
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interpretation especially regarding the inclusion of personality measures,
remains a question for future research.

Finally, it is noteworthy that supervisor ratings of job performance

were not retained as discriminators of turnover intention group, despite the

fact ti)at several of the performance measures showed substantial between

group differences at the t.nivariate level. Ratings of extra effort, for

example, were signific.antly higher for the high intent to remain group

(p < .05). Similarly, low intent individuals were rated as significantly

higher on non-professional demeanor (2 < .01). None of these differences,
however, were upheld at, the multivariate level. These results are in

essential agreement with thosereported by Martin, et al., (1981) who also

found that job performance was not related to turnover.

in surinary, the current study identified, acrosr multiple variabie
domains, two discrimi :nt functions that significantly differentiated be-
tween turnover intention groups. The first function was. bitalar in nature
anchored by work-related variables at the positive end and need for inde-
pendence at the negat'i,: end.' The second function was also bir-lar in nature
(organizational tenure.X personality), and maximally discriminated between.
high intent toiremain and undecided groups. In addition, supervisor ratings
of job performance wer'- not found to be significant between group discrimina-
tors at the multivariate level. Additional research to validate these iind-
ings utilizing actual turnover data is recommended.
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PROJECT RETAIN: COIUNTERATTRITION FOR
GENERAL DETAIL SEAMAN

Robert A. Lakota
Navy Personnel Research and Development Center

Since the advent of the All-Volunteer Force in 1973, the Navy has been
experiencing unacceptably high premature attrition rates among first-term
enlistees. Accession cohort experience and projections indicate that between
35 and 38 percent of all recruits entering the service between FY-74 and FY-77
were or will be discharged prior to completing their active obligated service
(Goodstadt and Yedlin, 1979). Although fLrst-term attrition has begun to decline
in the past two years, the rate for General Detail (GENDET) personnel remains
at an unacceptably high 80 percent. The Navy's non "A" school personnel repre-
sent only 27 percent of the first-term population but they account for 70 percent
of total first-term attrition. Currently, 70 percent of the GENDET force become
Seaman Apprentices and are assigned to the fleet to perform shipboard maintenance.
Recent NPRDC research (Voluntary Release Pilot Programs I and II) found
Seaman Apprentices to have the Navy's highest attrition rates; 54.3 percent
of the Seaman Apprentices in the control group had attrited after completing
two years of their enlistment (Guthrie, Lakota, and Matlock, 1978).

The problem of maintaining an adequate number of GENDET sail6rs is a
complex one. The set of interventions to be developed, tested, and evaluated in
Project RETAIN represents one approach to managing GENDET attrition and increasing
and stabilizing the GENDET manpower pool. The project is unique in that it
tested two interventions that touch early critical transition points of a
GENDET's enlistment: adjustment to recruit training, and orientation to fleet
duty.

Adjustment

Adjustment to Navy life is a socialization process that begins with recruit
training. Recruits must deal with situations somewhat new and strange to them,
without the supports that have been familiar to them in the past. Behavior
which was adaptive and appropriate within their civilian environment i.s now
often found to be inappropriate and unacceptable. This can often lead to'
apprehension and stress, which, when coupled with inadequate knowledge of the
options available, result -in maladaptive behavior by the recruit and dis-
ciplinary problems for the Navy. Recruits who exhibit such problems ar.
likely to be setback in training. Recent NPRDC research (Parkas, in press)
has indicated that most, of those who eventually become recruit training attrites
began the process of attrition by being setback. GENDETs' are an at-risk group
for poor dttitudes, disciplinary problems, poor performance, and work habits.
The process of attrition just described is especially applicable to this pop-
ulation. GENDETs need to learn more about what to expect from the Navy and what
the Navy expects 'from them and about more adaptive ways of responding tc the .

realities of military life before behavior problems develop. The adj,,stment
intervention in RETAIN developed a training program combining both iniormation
and skill training, which was offered at the start of 'recruit training, to help
GENDET-destined recruits acquire the skills they-need to adjust to military life,
before serious difficulties can begin.

____ ____ __ ____ _ 1
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Program development. Relevant civilian and military adjustment programs
were reviewed and recruits, staff, and instuctors at RTC San Diego were
interviewed to determine aspects of boot camp and the Navy about which recruits
have inadEquate information and to specify stress-producing situations conrmonly
experienced by recruits. Using this information, a three-day program was
designed consisting of information and skill training which will help GENDET-
destined recruits make it through boot camp successfully. Tive already de-
veloped "Realistic Preview of Recruit Training" videotape served as a point
of departure for discussing boot camp procedures. The program combined:
(1) a classroom-based curriculum designed to provide recruits with basic
information and skills with, (2) a living environment that simulates the con-
ditions of boot camp.

Field test. Six regular Recruit Company Commanders were trained in
September 1980 to be instructors for the adjustment program. The program was
in place at RTC San Diego fre.m October 1980 through February 1981, and was
limited to those recruits who entered RTC without "A" school guarantees.
Recruits were pulled out of training for the three-day program inmmediately
following receiving and outfitting, at the time recruit companies were being
formed. Two classes with a minimum of 15 recruits eaich were ftrmed weekly
during the field test period. Ar the end of the adJuSLment program, the
recruits re-entered thE normal training sequence, joined companies forming at
that time, and proceedea with boot camp. Boot camp performance, disciplinary.
actions and setbacks, and attrition 'for recruits receiving the program and for
a cohort not receiving the program were used to assess the short term effec-
tiveness of the training.

Results. A total of 488 recruits completed the Recruit Adjustment Training
Program, and 231 recruits were selected as matched controls. Preliminary
recruit training attrition data indicates a 10.4% loss rate for the experimental
group and 15.6% loss rate for the control group. Of the recruit training
survivors in both groups, 8.5% of the experimenatal group and 13.1/% of the
control group had one or more disciplinary, actions against them during boot camp.

Orientation

Following boot camp, GENDET-destined recruits go directly to an apprentice-
"ship training program designed to prepare them for their fleet assignments.
Guthrie et al. (1978) found that many graduates of the Seaman Apprentice
program reporting to their first duty station felt ill-prepared 'for ship-
board life and lacking in the essential basic skills needed to do the;ir actual
jobs. In addition, GENDETs often report to their first shipboard duty station
with unrealistic expectations and misinformatibh concerning their actual fleet
opportunities and the manner in which they can be realized (Guthrie et al.,
1978;'Lau, 1979).- The expanded four-week Seaman Apprentice training program,
initiated by CNET, is expected to improved skill training. The orientation
component of RETAIN is an attempt to further improve the situation by providing '
to Seaman Apprentices' aspects of transition training not now included in the

*CNET expanded curriculum.' The orientation program provided the Seaman Appren-
tices with a realistic picture of shipboard living and working conditions.
The program also emphasized in a realistic manner what GENDETs can expect to find
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in the fleet and the opportunities which exist for them. RETAIN will evaluate
the effectiveness of four different delivery systems, ranging from classroom
only to predominantly shipboard, for providing shipboard orientation to GENDET
sailors.

Program development. Deck Division Officers and Chiefs were surveyed to
determine the kinds of adaptation' problems faced by newly reporting Seaman
Apprentices. Existing orientation programs and literature on shipboard ad-
justment was reviewed. Using this information, an orientation program for
graduates of Seaman Apprentice training was developed to facilitate their
orientation to shipboard life, and provide them with accurate information about.
career opportunities available in the fleet. The program consisted of five
days of training, presented under one of the following four delivery systems:

Classroom only - Orientation was, provided through liberal use of audio-
visual materials, primarily videotape presentations, and the use. of in-class
simulations as appropriate.

Ship visits - Classroom instruction was supplemented with a three-hour
visit to ships berthed in the San Diego area, a tour of the Naval Station
docks, and one full day working on a yard tug boat.

Shipboard living - Students spent the entire program living and working
onboard an in port ship, under the supervision of the ship's crew and program
instructors.

Shipboard underway - In addition to living and working onboard ship,
students got underway and participated in the ship's activities.

Field test. Three temporary active duty instructors were trained to
deliver the orientation program in January 1981. The program was in place at
Naval Station, San Diego, for 22 weeks, from February through August 1981.
Graduates of Seaman Apprentice training were detailed to the program Immediately
following apprerntice' training. Each delivery system was in place for a minimum
of four weeks during the field test period, with weekly classes of''up to 25
students each, A control cohort of graduates completing Seaman Apprentice
training during the field test period was identified. The performance of both'
cohorts will be tracked in the fleet. The longer-term evaluation of the
orientation program will compare job performance, disciplinary record, and
attrition for the two groups. Results are not as yet available.

- -~ ' _ ] .I
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A UNIT-LEVEL APPROACH TO ATTRITION RESEARCHf:
DOCUMENTING THE CHAIN OF COMMAND'S ROLE IN DISCHARGES

Barry E. Goodstadt
Westat, Inc.

Introduction

In order to better inform manpower policy and planning, DOD
and the individual services have initiated a number of research
efforts to gain an understanding of those factors which influence
attrition (see reviews by Goodstadt & Glickman, 1975; Goodstadt
& Yedlin, 1979; Kissler, 1978; Sinaiko, 1977). The majority of
these investigations have treated attrition incidents as events
which occur to individuals. That is, research has focused on
identifying individual characteristics (such as educAtion, age,'
mental group category) or on pinpointing individual experiences
(e.g., disconfirmation of expectations, inability~tc cope with
the environment) which are associated with an early discharge..
Such efforts have implications for screening procedures for train-
ing programs and for realistic job preview techniques.

However, given limitations inherent in these and other
attrition management strategies, there is need to-keep our options
open with respect to our understanding of attrition. From such
an "open" perspective, one may conceive of alternative ways to
view attrition. That is, rather than focusing on attrition
occurring among individuals, one may reasonably view attrition
as a phenomenon which takes place in units and is influenced by
the unit environment.

This paper outlines* the development of a methodology for
investigating unit-level attrition phenomena and points'to the
implications of this research' for policy development.

Definition of a Unit-LeVel Approach to Attrition

Before describing our approach, it may be useful to pro ide
a definition of a 'Cinit-level approach to attrition. This ap roach
attempts to predict attrition from units by drawing upon inf rma-
tion reflecting unit characteristics and descriptions of dis iplin-
ary decision making' practices employed by the unit chain of
command. For the purposes of this work, the unit of analysi is
the unit, itself (typically, companies or battalions).

Evolution of the Unit-Level Approach

The development of an approach to unit-level analysis has
evolved over the course of a series of projects. The first
stage of this work was strictly conceptual in nature and took
place in an early review paper developed for ONR in 1975.
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The second stage of development entailed qualitative indepth
interviews with first-termers and members of the chains of com-
mand of different Army units. This work was funded by ARI.

The third stage of work involves the development cf quanti-
tative evidence of the impact of chain of command decisionmaking
on unit losses. This work is now underway and encompasses.work
in the Army (with sponsorship of OSD and ART) and in the Marine
Corps.

The fourth stage of development will begin to take shape in
the coming year and entails administrative experiments designed
to reduce attrition in units. This work will involve an exten-
sion of quantitative research now underway in the Army and in
the Marine Corps.

Research to Date

Stage 1: Initial Conceptualization

Early on, we undertook an ONR-sponsored effort to critically
review then current (i.e., 1975) research on attrition, and to
identify "gaps" in existing or planned work. One of the gaps
identifi-d related to the lack of knowledge regarding the role
that superivisors play in the discharge process. In our report a
(Goodstadt & Glickman, 1975) we raised questions as to whether,
and if so,.how officers and NCO's initiate separation processing
and/or whether discharges occur because an individual "requests"
a voluntary separation. -Our thinking at that time (which is
also reflected in our current work) was concerned with determin-
ing what conditions shape organizational decisions to'discharge
individuals and how such conditions or decision strategies help
explain differences in attrition across units and commands.

•IH: Gathering Qualitative Evidence and Developing Hypotheses

In order to further develop our approach to unit-level
attrition issues, we undertook (with ARI funding) qualitative
research on the process by which attrition takes place in the
post-training, environment. This effort took place in the 1977-
1978 timeframe and involved indepth interviews with a number of
battalion commanders (N=10), subordinate company commanders
(N=10), company-level non-commissioned officers (N=10) and first-
term enlisted personnel (N=119), some of whom were undergoing
processing for an Expeditious Discharge.

Interviews focused on ]) how discharges took place, 2)
hypothesized reasons why early discharges occurred and 3) mech-
anisms available to manage attrition.

This qualitative effort served to make explicit the fact'
that the unit chain of command exerts influence over discharges.

S.1
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The project also uncovered the form this influence took. For
example, we found that members of the chain of command vary
greatly in the way they diagnose problems in the unit, the
resources that they use to deal with such problems and the degree
tc which they are willing to work with problem personnel prior
to author'izing discharges. We also found that members of the
chain of command were likely to view attrition as a means of
solving management problems rather than as a problem in itself.,
Furthermore, it was clear that unit commanders varied in the
degree-to which they saw attrition :s a significant and costly
problem.

From a methodological perspec'tive, this research helped us
to conceptualize methods for quantifying the influence of the
unit chain of command and for developing appropriate unit-level
attrition criterion measures.

Stage III: Gathering Quantitative Evidence

The third stage of development is still underway and has
focused on quantifying the relationship between chain of command,
practices and unit attrition rates. Three projects have advanced
to the quantification stage--l) a recently completed effort
which was. funded jointly by OSD and ARI, 2.) a project currently
inderway in the Marine Corps (with NPRDC funding), and 3) an
effort recently initiated with ARI support.

Since the OSD/ARI effort served as the point of departure
for, developing the methodology we are using in other efforts, it
provides.a useful illustration of our approach. Our approach to
this work entailed a survey of 59 battalion commanders and 244
of-their subordinate company commanders. The survey was adminis-
tered in six CONUS installations and the sample was stratified
to allow.control for unit educational composition and unit type.
The questionnaire itself gathered information regarding condi-

,tions in the unit, problem incidence, approaches used to handl.e
specific problems' guidance provided by superiors concerning
discharges, and command philosophy regarding early discharges.

Perhaps the most important aspect of this survey is the
fact that we did not simply report "stand alone" survey results.
Rather, we merged commander survey data with aggregate losses
from the unit. The development of unit loss information was by
*no means routine and required several months of processing by
DMDC to permit aggregation of individual losses to the unit
level. With this information in hand, we developed rules for
creating unit attrition rates as a function of the number of
first-term personnel in the unit. We then constructed a loss
rate for each unit which was keyed to the amount of time the
survey respondent had spent in his command position. Following
this extensive programming, we proceeded to examine the relation-
ships between command practice and unit losses.

/I __•
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Several findings emerged. Fir.st, .we found that company
commanders appear to play a cr:tical role in company-level attri-
•tion (despite the fact that battalion commanders actually control
discharge authority). Second, analyses indicated that unit
problems and practices used to manage problem personnel account
for 30% of the variance in the administrative discharge rate
(after controlling for the effects of'education a'nd unit type
variables).. This is a clear indication, that factors other than
personnel quality are exerting strong influences over *attrition.

A third set of findings indicated that commanders' beliefs
and philosophy are related to unit loss rates. Those commanders
whol) believe that expeditious discharges should be difficult
to obtain 2) feel that expeditious discharges are not a useful
management tool and 3) agree that there is greater need for
documenting discharge processes are likely to have lower expedi-
tious discharge rates (for a description of a parallel effort in
the Marine Corps using this methodology see the Majcýhrzak paper
in this volume)

Research in the PlanningStaaqe

Stage 'TV: Administrative Experimentation

In order to derive maximum benefit from the results of our
quantitative efforts, we' will be moving ahead in the coming year
to carry out administrative :xperiments based upon our findings.
This work .ill test the effects on att'rition-of experimental ,
variation in unit management policy and practice. The first of
these efforts will be undertaken in the Marine Corps and will
focus on battalion-level remedies for high attrition and UA
rates. As a follow up to our current research in the Army, we
are programmed in FY 82 to exper'imentally evaluate how increased
referrals to various installation facilities in'fluences unit-
level attrition.

Implications

Our work to date has several implications... First, we have
successfully documented the impor~tance. of unit management practices
as an influence on attrition. Second, wc believe, that our
findings regarding management practice open. up new avendes for.
f.he developmront of policieoý designed.to counter attrition. Earlier
we noted that individual-levrl research on attrition has implica-
tion for screening policy/, training programs, and realistic job
previews. It is clear to ur; that udit-level research provide's
an alternative ,;et of management "handles" on the attrition
problem. That is, on the basis of unit-level findings one can
undertake revisions in discharge and disciplinary regulations
and practices, one can develop training for members of the chain
of command and one can develop information systems to sensitize
commanders-to' unit losses and problems.
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The methodological implications of this work also need to
be underscored. This work provides a clear demonstration of the
utility of survey data for understanding and predicting important
organizational phenomena.' Finally, it is our belief that unit-
level methodolooies may be applied to gain an understanding of
how the application of management resources influences different
kinds of manpower problems ranging from the effectiveness of
recruiting stations to the disciplinary and reenlistment rates
of differ it units.
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CONTINUOUS ESTIMATES OF ENLISTED SURVIVAL

Philip M. Lurie
Center for Naval Analyses

With the onset of the all-volunteer force (AVF) in 1973, the Navy
became increasingly concerned about the losses of first-tern enlistees
before the expiration of their obligated service. To help combat thits
problem, CNA developed a SCREEN (an acronym for "success chances of
reccuits entering the Navy") table (reference 1) of first-year survival
probabilities to be used by recruiters in qualifying a'pplicants for
enlistment. It was put into effect in October 1976 and was revised in
August 1977 (reference 2) and again in February 1980 (reference 3). The
latest version of SCREEN is based on educatienal level, AFQT percentile
score, and age.

Besides SCREEN, additional studies have been done by CNA which
relate pre-service and in-service personnel characteristics to the
probability of surviving to a given point in time (references 4, 5, and
6 for example). Each of these studies was based on a longtitudinal
population of recruits followed from the dat-, of their enlistment until
either attrition or completion of their first term of service. Thus,
when considering 4-year obligors, for instance, it was necessary to
follow a cohort through 4 years of service.

To avoid following individuals for such a long period of time, we
decided to consider a cross-sectional data base from which to obtain
estimates of survival. Besides requiring only a relatively §hort period
of follow-up, using a cross-sectional data base enables us to observe
the most recent survival patterns. The statistical technique which we
use to obtain survival estimates is galled the Cox regression model
(Leferences 7 and 8). This model ha the advantage of being able ýo
generate a continuous survival curve rather than Just a point-in-time
estimate.,

The main data base consists of a 1 NPS mule enlistees in the Navy
"as of 31 December 1978. These indivi uals were followed until the end.
of calendar 1979. Then all NPS male ccessions into the Navy during
1979 were added to the data base. Th total population represents
approximately half a million men. Si ce each individual in the data
base can be tracked back to his date f enlistment, we are able to
estimate entire career survival ,patte ns,i.e., survival chances through
30 years of service. For the purpose of this analysis, however, we
consider it adequate to track enllste s through 8 years of service (more
or less 2 terms).

Survival curves through 8 years f service were calculated for each
combination of educational level (hig school graduate, GED, or non-high
school graduate), mental group (1-5), arnd ag-e (17-24, > 25). Separate
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analyses were performed for Class A school attendees and non-A school
attendees. Since recruits in our data base entered the Navy over a
30-year period, many different test batteries were used in computing
mental group. Consequently, to make the various te-r !.-ults
comparable, we converted each form t- the current F" , 81 AFOT norms
(reference 9).

Our objective is to replace the current SCREEN table with one which
is more comprehensive in the sense that more informatior 'taken into
account. The survival curves, though interesting in the.t ý- s, are of
little help to recruiters in qualifying applicants for en!., Dent. We
therefore decided to summarize survival with the mean surviva- time (the
area under the survival curve) measured in months. Mean survival times
were calculated for each recruit profile. These times form '.•e basis of
a new SCREEN table which is computed by streamlining the table of mean
survival times (over 4 years of service) and applying a cost-benefit
analysis to determine optimal qualifying scores. The optimal 4'talifying
score for A school attendees is 35 months -nd for noa-A school attendees
is 28 months.

As expected, we found that educational level has the greatest
impact on survival. Recruits with a high school diploma survive
considerably longer than non-high school graduates and those with a GED
certificate. Through the first 4 years of service, the survival
behavior of GEDs is very similar to that of non-high school g.:aduates.
however, after 8 years of service, GEDs who attended A school generally
have a greater expected survival than corresponding non-high school
graduates. This is very important, since it means that the benefit to
the .Navy of a GED certificate i's not realized until after a recruit
completes 4 years of service.

Surprisingly, mental group has only a mild impact on survival, with
no consistent pattern observed. There is a clear pattern with respect
to age, however.. Ages 17-22 seem t6 be the optimal recruiting ages 'for
A school attendees. For ,non-A school attendees, the optimal age range
is 17-21. Survival declines with age afte-" that.
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METHODCLOG!CAL ISSUES IN THE STUDY OF ARMY REENLISTJ4ENT

George W.. Lawton
U.S. Army Research Institute

The purpose of t'ýis pap,-r is to describe some cf the methodological
pze:e•ls we at AR! rave ),ad to solve in trying to construct a causal model of
reen!.stment, an(: to briefly describe the work in progress to construct such a
model.

Over two years agn, the personnel in DA-DCSPER who manage the Army's
reen!istmert program, asked ARI to construct,a quantitative "model" which
cou:1 be used to predict reenlistment under different'conditions and policies
and wrich could be used to optimize the allocation of resources to different
aspects of the Army Reenlistment Program. Note that they did not simply ask
for a forecastrng model, such as the one investigated in the elegant work of
Alley & Gould (1975). Rather, they wanted a causal model of reenlistment
which would allow not only forecasts of reenlistments under existing
conditions, but also forecasts of reenlis-ment under a variety of hypothetical
conditions which might arise due to changes in the Army environment or Army
manpower policy.

The people requesting this model are particularly interested in modelling
the effects of the resource and policy variables directly under their control.
These variables include:

1. Reenlistment qualifications;

2. Reenlist7..-- -ptions;

3. Point in service when soldiers become eligible to reenlist;

4. Alternative ways of remaining in the Army (e.g. entensions);

5. Career, counseling;

6. Reenlistment advertising;

7. 'Selective Reenlistment Bonus (SRB). ,.

They are also aware of the need to include other variables in the model, such
a3 sex, race, and civilian opportunities.

We have been working on the problems posed by such a research -equirement
for some time now. We have been concerned with three key issues:

1. The form such a model should take;

2. The research design required to develop the model;

3. The variables which should and should not be incl4.ýi in the model;

Let me tell you about our thinking on eAch of these issues in turn.
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Type of Model Required

We considered two kinds of models as candidates, theoretical models
a-d empirical mcdels. Theoretical models include economic utility models,
expectancy-value models of work motivation, and reinforcement aodels from
social learning theory. Each of these has been used as a framework for a
theory of vocational decision making which we considered relevant to
reenlistnetit (biau, Gustad, Jessor, Parnes, & Wilcock, 1956; Krumboltz, 1974;
Jepsen & Di'l!y, 1974). We found these models useful in identifying and
classifying variables (Eaton & Lawton, 1980), but none of them had sufficient
generality to accomplish the prediction and optimization tasks required. We
decided that what we needed was an empirically derived and validated
multivariate regression equation.

Research Design and Method

Recall that the objective of our research is a causal mooei of
reenlistment and not iust a forecasting model. With this ia Lmnd, we
considered three different research designs:

1. True experimental designs;

2. Correlational research designs;

3. Quasi-experimental research designs.

We rejected the idea of a true experlmený.. Iirst, one-variable-at-a-time
methodology does not provide information ab,:.zb : ,tential interactions between
the variables. Second, a multivariate ?x;eriment of the required magnitude is
simply unfeAsible due to the large n;um-,. of variables.

We seriously considered corr--'•tA--al rcsearch de-igns, but concluded that
they cannot provide the regress!-, equation reqjired. By c-orrelational
research design (Hays, 1973) w.; mean a design which involves drawing a
"representative" sample of some well specified populationr, measuring their
characteristics, then constrictrng a regression eq'*tzioa which relates one of
the measured characteriztici,0 che "dependentv , to the other.,
predictor variables. TIe r'5ression eiruatt at --rd from 3uch a research
design depends heavily on t'% varlsb>l,• wn.!!, A,.e ircluded in the research, on
the distribution of predivtor vrlaule-, anit , th. intercorrelations between
the, predictor variables. The Impora:.:'. is.e s that such desig.is do not
allow the distinction between Oorrclat.in "o ,causation. The regression
weights obtained in the analysis cf data frum su-'ha research design would
most likely not provide measu:es of the causal importance of the predictor
variables, and might assign importance to variables which have no causal
importance (Box, 1966; Mosteller and Tukey, 1978).

While considering correlational research methods, we seriously
investigated the use of special questionnaire items. It is comuon practice in
personnel surveys, like the reenlistment surveys conducted in the Army, to ask
respondents to predict their own behavior under hypothetical conoitions. That
is3, soldiers are asked not only."Do you intend to reenlist?" (assuming that
conditions remain constant), but also "Would you reenlist if . . .?" where
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some hypothetical condition is specified. While we know that statements about
reenlistment intentions under present circumstances are good predictors of
reenlistment behavior, we do not know anything about the validity of responses
to such hypothetical questions.

We are currently conducting research on the psychometric characteristics
of such item (Lawton, 1980). The results to' date are mildly encouraging.
Responses are reliable in test-retest measures, and they vary in theoretically
predictable ways with the hypothetical conditions described.

The most important question'about -survey items of this type remains to be
answered. That concerns their predictive validity. As a consequence, we
cannot use such items as the basis for our causal model, or as the basis for
quantitative predictions.

For our purposes, we need a regression equation with weights which are
interpretable as measures of the causal importance of each variable.
Darlington (1968).describes the circumstances under which regression weights
can be so interpreted, in the absence of genuine experimental evidence:

a. The dependent variable is affected only by a specified set of
measurable variables, and all variables which might affect the dependent
variable are either included J.n the regression equation or uncorrelated with
terms which are included;

b. The effect of each of the variables on the dependent'variable is
linear, or else curvilinear and interactive terms are included in the
regression equation;

c. The dependent variable has no effect, either directly or indirectly on
any of the independent variables.

We believe that we can produce an empirical equation which meets the first
two of these requirements by using a quasi-experimental design. We intend to
sample soldiers to fill the cells of a research design based on a factorial
combination of the possible causal variables in reenlistment. We believe that
the research can be kept to a reasonable size by using a carefully selected
fractional factorial (Simon, 1980). Such a design can still provide
information about causal effects of individual variables, two-way
interactions, and non-linear relationships with quantitative variables.
Condition c. presents problems discussed'briefly at the end of the paper.

Selecting the Variables

Our main concern in'this research are with Darlington*4 conditions a. and
c. Reenlistaent research may violate the requirement a. that all causal
• variables be included, in two ways. First, important causal variables may be
omitted from the research. Second, variables which are not causal but which
are strongly correlated with other independent variables as well as the
dependent variable, are included. These variables can mask the effects of
real causal variables.

,. I -- ,
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In order to insure that we identify and include all relevant variables, we
are doing two research tasks. First, we are performing what Gene Glass (1977)
calls a meta-analysis of the reeniistment research. A meta-analysis is a
quantitative intcgratior of existing research literature. In doing this we
have already iiertified dozens of variables from previous research.

We are supplementing this list of variables by a rational analysis of the
causes of reenlistment. We not only want to include all causal variables but
we want to omit non-causal variables. There are two types of variables which
have often been included in previous research which we want to omit. First
are variables that are operationally best regarded as dependent or intervening
variables. They are frequently highly correlated with reenlistment intentions
or. decisions but are not- cau.ses of reenlistment. In'a regression analysis
they are likely to mask the effects of true causal variables. Examples of
this are measures of satisfaction.(Locke, 1976; Brosseau & Lawton, 1981).

The second class or variables which we do not think should be included in
our analysis are certain administrative classifications. The best example I
can think of is MOS. MOS is not itself a cause of reenlistment intentions or
decisions, but it is cbnfounded with a number of variables wh',h probably are,
such as selection entry requirements, location of basic training, location of
Advanced Individual Training (AIT), difficulty of AIT, duration of AIT,
initial assignment location, probable sequence of assignments, rotational
frequency, requirements for overseas service, availability of various rotation
options, proficiency pay, eligibility for reenlistment options, type of unit
assignments, actual task performed, actual duty assignment, type and amount of
supervision, type and amount of contact with coworkers, speed of promotions,
civilian demand for skills, potentiaX civilian earnings, and long term Army
opportunities. We regard it as preferable to examine each of these variables
and use the appropriate combination of them to forecast reenlistment for a,
given MOS, than to include MOS in our analysis, and mask the effects of these
potential causes of reenlistment.

We are still in the process of producing as complete a list of potentially
causal variables as possible. Clearly this will include biographical and
demographic variables, Army experience variables, and especially variables
related to personnel managpment and reenlistment management, like bqnus
eligibility and amount, career counseling, and assignments. In addition to
these, we will have to include measures of civilian opportunities. Once this
list is compiled, and the measurement and/or identification operationrs
selected, we intend to perform the multivariate quasi-experiment described
above. We intend to collect reenlistment intentions %ad follow-up measures of
reenlistment behavior from each respondent, as well as estimates of
reenlistment intentions under hypothetical conditions of assignment,
monetary incentives, and civilian opportunities. The only difference between
this design and a true experiment is the lack of randomization. We do not
believe this will be a problem if we genuinely exhaust the. relevant variables.

There is only one remaining problem (aside from the practical ones in
actually implementing this research plan). This is the problem presented by
the violation of Darlington's (1968) condition c. Recall that this is the
requirement that there be no effect of the dependent variable on the
independent variables. Our system of variables will clearly Violate this
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requirement. Reenlistment decisions and reenlistment rates affect
reenlistment policy and other aspects of personnel management policy. In some
cases there are probable feedback relationships between reenlistment and
personnel management variables. Box, Hunter, & Hunter (1978) show that
obtained regression equations in such cases may model the feedback system
rather that a real causal relationship. We are currently conducting an
analysis of the personnel management systems involved to determine the nature
of these feedback relationships. We are going to develop the regression
equation assuming the consequences of ignoring these relationships are
negligible. We are also investigating ways to model feedback systems, so we
can revise the model to take them into account if this assumption proves
untenable.

The author would like to thank Dr. John Mellinger of ARI for help in
formulatrng the ideas in this papey
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REGRESSION PREDICTORS OF MILITARY CAREER INTENTILNS

John P. Allen
U.S. Army Research Institute

ABSTRACT

In recent years the Army has experienced difficulty in maintaining numer-
ical manpower levels adequate to accomplish its missions. Two major sources
of this problem are attrition - approximately 35% of first-term soldiers
attrite prior to their scheduled End of Term of Service (ETS) date - and low
rates of reenlistment.

The current project was designed: 1) to determine major personal and
organizational correlates of career intentions among Army officers and
enlisted; and 2) to explore the implications of these relationships from
perspectives of formal Army policy issues and applied personnel management
techniques.

Subject selection was random and involved ten percent of the enlisted
and thirty percent of the officers assigned td an infantry division as well
as the installation and the Army medical center which support it. Respon-
dents completed a 138-item survey dealing with : I - personal/demographic
characteristics (e.g., age, race, delinquency); 2 - military status indices
(e.g., rank, time in service, occupational speciality); 3 - organizational
variables (e.g., congruence of training with duty assignment, type of unit
mission, job satisfaction); and 4 - expressed career intention, measured on
a five-point monotonic scale (with alternatives ranging from "do not intend
to complete obligated tour of service" to "intend to stay beyond retirement
eligibility." Efforts were taken to assure participants of confidentiality.
Items were presented to subjects both'orally and in writing to compensate
for possible low levels of reading ability.

Statistical procedures involved factor analyses of two scales and regres-
sion of putative predictors against career intentions. Six items designed to
assess deviancy were submitted to a principle compotients, analysis and subjects'
scores were determined by item loadings on the first principle axis. A factor
analysis was also performed on responses of enlisted and officers to thirteen
military morale questions, drawn either from previous surveys or constructed
specifically for the present project. Item correlations were submitted to
principle components extraction with orthogonal rotation. Scores were cal-
culated using the "exact method" for threederived dimensions: job satis-
faction; perception of unit personnel; and assessment of unit readiness.

Morale factor szores, deviancy scores, and other independent variables
which were linearly and logically related to career intention were then
employed as predictors of career intentions in separate regression analyses
for the two groups. Regression analysis procedures involved both hierarchical
and stepwise forward inclusion with tolerance, independent significance, and
total number imposed as constraints on resultant predictors.

-~.-Y \
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Results of these regressioa aralyses are presented for enlisted and

officers on Tables I and 2 respectively. Predictors tended to be more

TABLE 1

Results of Regression Analysis (Enlisted)

Amount of
Variance

Predictor Variable Beta (Sig) Simple r Cumulative R Explained

Years in Service .2878 (.000) .58 .58 34%

Age .3456 (.000) .60 ,.62 39%

Job Satisfaction .2966 (.000) .47 , .69 48%

Education -. 0684 (.009) .07 .70 48%

Race - Black .0900 (.000) .10 .70 49%

Occupational Speciality-9 1  .0786 ('.002) -.01 .70 50%

Perception oi Unit Personnel .0746 (.003) .13 .71 50%

Occupational Speciality-1 3  -. 0652 (.008) -. 11 .71 51%

Unit - Ranger -. 0489 (.048) -. 07 .71 51%

Religlon-Other (not -. 0489 (.049) -. Od .71 51%

Protestant, Cabholic or
none.

Regression Mean Square - 42.37 (10 degrees of freedom)

Residual Mean Square - .48 (838 degrees of freedom)

F-ration of equation r 87.33, significant atp <.000

Other Variables vith Partial Correlations at p • ,08

Variablop Partial r Tolerance F-significance

Uuit,-Or4nzncP .06 .99 4 * 071

Unit-Mhiary Intelligence .06 .98 .076
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TABLE 2

Results of Regression Analysis (Officers)

Amount of
Variance

Predictor Variable Beta (Sig) Simple r Cumulative R Explained

Year in Service .2684 (.019) .47 .47 22%

Age .2473 (.039) .39 .47 22%

Occupational Speciality - -. 2324 (.000) -. 20 .52 27%
Physician

Job Satisfactidn .2258 (.000) .24 .57 33%

Occupational Speciality - -. 1946 (.001) -. 11 .59 35%

Field Artillery

Unit - Medical -. 1522 (.034) -. 12 .61 37:.

Deviance -. 1636 (.004) -. 15 .63 39%

Oc:pat.-ona, Ipeciaiity - -. 1055 (.84) -. 10 .64 A0%
Dentist

Assessment of Unit Readiness .0974 (.086) .14 .64 41%

Regression Mean Square - 7.51 (9 degrees of freedom)'

Residual Mean Square 4 •50 (196 degrees of freedom)

F-ratio of equation - i5.33, significant at p < .000

Other Variables with Partial Correlations at p 4 .10

Variables' Partial r Tolerance F-significance

Unit-Field Artillery .19 .11 .007

lank-Varrant Officer -. 12 .S .09

At
~ -.- ~-o
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parsimonious and efficient for enlisted than for officers. Nevertheless
for each group a small number of independent variables accounted for approxi-
mately one-half of the variance in the criterion. Age, service tenure, and
job satisfaction were found to be very strong predictors for both officers
and enlisted. Measures relating to occupational specialty, type of unit,
educational level, race, unconventional religious belief, deviance, adjudged
.unit combat readiness, and perception of fellow unit members were also
related to military career plans in one or both groups.

The significance of these czorrelates is examined in terms of previous
.research and implications on policy/unit management initiatives are drawn.
Finally the report discusses some methodological issues which should be
considered in conducting research on military reenlistment.

Reference
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PERSONNEL DATA BASES RELATING TO ENLISTED ATTRITION

Robert J. Brandewie
Defense Manpower Data Center

I've been asked to 9i' :• e rief presentation on the data the Defense Man-
power Data Center (DMDC) n- ntains relevant to the study of enlisted attrition.

DMDC serves as a data support organization to. the Office of the Assistant
Secretary of Defense (Manpower, Reserve Affairs and Logistics). We collect
and maintain a number of automated files on DoD personnel, and organize them
to provide manpower information in a timely, way to OSD staff, and others
working in the manpower arena in DoD. DMDC stresses the importance of main-,
taining its historical files in a way which allows access to older data on 'the
same basis as the most current information in the data base. Our military
files are maintained back to FY71. We continue to work on these files with
the goal of providing data continuity from 1971 on all elements important to
the study of major manpower issues.

Data continuity means approaching the data from three perspectives:

'(1) Cross-Service Comparability. We code elements from different
services into the same coding scheme to facilitate qui ck and
meaningful comparisons. Across services, occupation codes, for
example, differ both in their coding and underlying philgsophy
from Service to Service. We have tried to overcome these
differences by mapping the different service systems into one
coding scheme: DoD Occupation Code.

(2) Longitudinal Comparability. Coding schemes change over time,
and so do the meanings of elements. Before 1975, reason for
separation, for example, was coded using Separation Program
Number. This element was not standardized and e'tch service
used a completely eifferent system, both in terms of coding and
in terms of content. This situation made it very difficult to
compare service attrition experience with any degree of confi-
dence. DMDC developed the Interservice Separation Code (ISC)
to provide cross-service comparability and to provide 3 code
which could be summarized in a meaningful way. When the change
was made to a standard element, Separation Program Designation
(SPD), the Interservice coding allowed us to provide the type
of continuity needed to bridge the, gap betweenthe t--o coding
schemes.

(3)' Total Force Perspective. Finally, we try to look at the data from
a total force perspective. Coding structures and anmlytical con-
cepts are applied to other DoD personnel files where appropriate.
Civilian occupations havq beer, mapped into the Dor occupation code
scheme, for example, so that it's possiblz to rack up the total
DoD full-time workforce, by skill, using one scheme. The Reserves
also share many of the same coding schemes and conventions. A
retentiorn analysis might profit, for exciwple, by looktng at how
past policies have affected the flow by occupation "into the
selected Reserve.

I.-
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With that perspective on how the files are organized, and the philosophy
with which they're maintained, I'd like to briefly identify some of the major
files which would be of use in the study of attrition.

The Active Duty Master and Loss is a primary source for information on
Active attrition. As with most other DMDC files, we receive an extract from
the administrative records systems of the Services. This extract contains
about 40 elements of i.,formation on the individual. I've shown the most
popular elements on the slide.

DMDC FILE DESCRIPTION
ACTIVE DUTY INVENTORY AND GAIN/LOSS TRANSACTIONS

POPULATION ALL ACTIVE DUTY OFFICER AND ENLISTED PERSONNEL, EXCEPT THOSE ON

ACTIVE DUTY FOR TRAINING. GAINS AND LOSSES TO THE ACTIVE FORCE,

AND REENLISTMENT AND EXTENSION TRANSACTIONS.

COVERAGE INVENTORY - 30 JUNE 1971 TO PRESENT
LOSSES - FY 71 TO PRESENT

GAINS - FY 75 TO PRESENT

DATA ELEMENTS

IDENTIFiCATION SOCIAL SECURITY NUMBER NAME

DEMOGRAPHIC DATA RACE MARITAL SYATUS

EDUCATION APTITUDE DATA

ETHNIC GROUP NUMBER OF DEPENDENTS

SEX AGE

SERVICE DATA SERVICE bATES PAYGRADE

DOD OCCUPATION ETS DATE
MOS/AFSC/RATING DATE OF LATEST ENLISTMENT

DATE OF lAST PROMOTION UIC

•EPARATION DATA SEPARATION PROGRAM DESIGNATOR INTERSERVICE SEPARATION CODE

CHARACTER OF SERVICE DATE OF SEPARATION

REENLISTMENT ELIGIBILITY

DMDC has received the inventory and loss files since 1971, the gains
since about 1975. The coverage for the files is all Active enlisted and offi-
cer personnel,' except those on Active duty for training. Like most of our
files, we've had to make-compromises on the number of elements we get, versus
what's uniformly available from the individual services.

I've shown the basic elements of the file divided into four categories:
Identification, demographic data, service data and separation information.
All our files are individual record files. SSN is the crucial identifier--it

4-•_ .• :; .
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must be. correct to allow longitudinal and cross-file matches. Among the
elements I've labeled as demographic data, educational level and mental arti-
titude have become importani proxies for "force quality". As a result of the
recent norming problems with ASVAB 5,6,7, we have recently edded very detailed
mental testing data on all enlisted who came onto Active duty since July 1970.
The inforication includes all the raw subtest scores for the various tests
which have teen administered ovez the period, and allows us to reconstruct
AFQTs and composite scores with maximum flexibility.

Detailed ethnic group information has been available since 1975. This
information will allow researchers to track minority attriticn witn more pre-
cision. Prior to the introduction of this element, DMDC did a check of the
individual's last name against a Spanish surname file--to identify Hispanic
personnel.

Most prominent among the service related data are the elements showing
occupational information, the dates of service, information on ETS and date
of last promotion.

On losses, the Separation Program Designation is key to the study of
attrition. It gives the reason for separation. The SPDis actually composed
of two separate codes: The first position gives the discharge type, the
second and third positions give the reason.. Because of the number of codes
in use, and their often similar meanings, 'DMDC developed the ISC to capsalize
the separation reason information. ISC is a two digit.code: The first
position provides information on broad categories of separation: ETS dis-
charge, medical discharges, and behavioral discharges. The second pos'ition
provides more detail on the reason for separation. These are the key ele-
ments we use to categorize the separation types. Character of Service
provides an additional piece of data oh the discharge type--honorable, general,
.et cetera. Reenlistment eligibility is useful in the'detailed study of sepa-
ration--this code indicates the eligibility status, and if the individual is
conditionally eligible for reenlistment, what waiver is needed before he can
reenlist.

• On the Reserve side, the data roughly parallels information available.
for Active duty people. Unfortunately, DMDC'has not had the Reserve files
for as long, nor is the data quality as high as the Active duty files. The
biggest problem in the study of Reserve attrition revolves around the vola-
tility of the Reserve environment--there is much more movement between
components, the length of obligated service is much shorter, and, in addi-
tion, you have a lot of movement among the various Reserve categories. The
biggest problem in the study of Reserve attrition is the scarcity of infor-
mation or reason for separation.

What the Reserve files are very useful for, however, is to study the
flow between Active Duty and Reserves and how changes in separation policy
and attrition patterns can have very significant effects on the manning
levels of the Reserves.
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D M D C F IL E DES C RI P T I 0 N
RESERVE FORCES INVENTORY AN;D GAIN/LOSS FILES

POPULATION ALL OFFICERS AND ENLISTED FERSOr4NEL IN THE SELECTED RESERVE,

INDIVIDUAL FEADY RESERVE OR ThE STANDBY RESERVE

COVERAGE INVENTORY - 30 JUNE 197.4 TO PRESENT

GAINS AND LOSSES FY 78 TO'PRESENT

DATA ELEMENTS

IDENTIFICATION SOCIAL SECURITY NU1BER NA!E

Ei3AEj.. A.IA RACE. M.ARITAL STATUS

ETHNIC GROUP /'ENTAL GROUP

CIVILIAN AND MILI7ARY EDUCATION SEX

ýERVCF DATA RESERVE CATEGORY' YEARS OF SATISFACTORY SERVICE

TRAINING PAY CATEGORY ACTIVE SERVICE

"1IC UNIT ZI,P

DOD OCCUPATION '.OS/AFSC/RATING

SOURCE OF ENLISTMENT

The most popular and revealing file DIWD maintains for attrition study
is the Enlisted Cohort File. This file is a cross file match between an
accession cohort group and succeeding Active duty inventory and loss files.
The accession record is one supplied by the Military Enlistment Processing
Command (MEPCOM). The Cohort file, then, combines all the information avail-
able from the Active duty extracts, with a great deal of information avail,-
able on the' individ'lal's characteristics at the time of accession. Results
of both the medical and mental testing are av.ilable on the MEPCOM record.
The Cohort file allows you to set up the acc-sion group by a number of
different paramfmters, then follows that group s progress through the enli'sted
ranks. DWDC's sta-4 ard reporting on s.,paration rates for enlisted cohorts,
for example, is b~t.n by service, race, educational level, mental category,
term of en .. oment, reason for separation and length of service at separation.
The ways to display, this type of data are myriad, howeve~r. One interesting
vari.able is the "program enlisted for" data element.' This element will show
this enlistment option or enlistment bonus the individual elected.

"The really inrere~sting challenge is, to put the files: together in new
ways which provide, a new perspective on the problem. The Enlisted Cohort
File is proving to be a very popular vehicle for studying all sorts'of
rersonnel issues. With over ten years of history available,- this file is
being'increasingly viaed for the comparison of pre/post AVF attrition and
retention behavior. and lookiiiq at attrition and retention behavior during
the second and third term of service.

The large number of years available also allows us to look back before
the end of the draft, and to compare attrition oxperience of the pre-AVF
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D MDC F I LE DE SCR PT'ION

L. !SiED CGHDRT FILE

POPULATION ENLISTED tCCES!IZ3.S AS REPORTED BY I'EPCOM FlR A GIVEN FISCAL

YEAR PIATCt.ED ACA INST SUCCEEDING ACTIVE DUTY INdENTORV AND

LOSS FILES.

CCVFýAGE FY 71 THRCUGH FY 20 ENLI!TED ACCESSIONS

DATA ELEMENTS

IDENTIFICATION SOCIAL 'iCLRITY N?-'.2ER NAME

:L-.ý.ýP3PHIC LAkTA RACE MARITAL STATUS

E[JCATICAL LEVEL MEtTAL TESTING

SEX PHYSICAL CMARACTERISTCS

PEDICAL TEST IT, CZ.ATION AGE

LTHNIC GROUP RELIGION

NL;!'ELR OF DEPE.)LENTS

SERVCEDA•A SERVICE DATES GRADE AND PROM¶OTION DATA

CLRRkNT OCCUPATION TRAIING OCCUPATION

ENLISTMENT SNUS ENLISTIPENT PROGRAM

TERM OF ENLISTMENT UIC

MEDICAL/PICAL WAIVER

. rL A1AI 4N .DATA SEFARATICN FOCRAP.M hU-,bER INTERSERVICE SEPARATION CODE

(IF SEPARATED) CHARACTER OF SERVICE REENLISTMENT ELIGIBLITY

DATE OF SEPARATION

group with those who entered in more recent years. Using-draft lottery
totals, we are also able to divide those who volunteered before the end of
the draft into two categories: True volunteers and draft motivated volrun-'
teers.

Another type if cross file match would allow tracking of the flow frcm
the Active force into the Reserves. Two areas of study miqht prove inter-
esting. One would be to track the effect of changing attrition policy on
the movement- of personnel into the IRR and selected Reserve. Changes in the
number and reason foi separation of those leaving Active duty can have a'
drumatic,'effect on the ability of the Reserves to meet end-strength goals.
Cross file linkaqes will allow the researcher to track the flow between

comixinents and to -,stablish relationships betwe•en Active duty trends and
corrosponding chinqes in the Reserves.

Finally, we might consider using files available at DMDC to widen the
time horizon when we start to track individuals. Files exist which would
allow tracking of an individual from the time of his first examination at

the AFEFS station, throuqh,'the delayed entry program, ontp Active duty.
Work, done at DM4DC for Rand shows that the number of people who qualify for.
entry but don't enlist is quite large. This large pool of manpower might

>,I
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be a further area of study. Likewise, we don't know much about those who
attrite from the delayed entry program. Rough estimates show the number
to be between 16 and 20 thousand 4 year. Clearly, those individuals are
interested in the military. What factors are associated with the attrition,
and what interventions could help to lower the number leaving from the
DEP?

This brief talk was intended to provide an overview of DMDC files, and
to highlight different, ways that the files could be put toqether to answer
research quest-ons on attrition. Other files exist at DMDC which might be
useful in providing other attribute data on individuals in the military.
If y.u are anticipating working in this area, get in touch with DMDC and
we will'be happy to talk about data specific to the questions ycu are
trying to answer.



MANAGEMENT OF UA AND ATTRITION
IN THE MARINE CORPS

Ann .ajchrzak
Westat, Inc.

During the period following termination of the draft, attrition and
unauthorized absences (CA) have emerged as serious problems warranting the
attention of Mar:he Corps policymakers and manpower planners (c.f. Good-
stadt &,Glickman, 1975; Sinalko, 1977). Although there has been consider-
able research on identifying factors related to attrition and MA (e.g.,
Foch, 1979; Greenberg & McConeghy, 1977; Haber, 1975; Hoiberg & Berry, 1977),
there has been little research focused on the management of these problems.
Specifically, what has been lacking in the research efforts to date is the
development of a set of activities which can be implemented at the unit
level to reduce attrition.

In response to this gap in previous research activities, a three-year
research effort was undertaken in order to develop organizational interven-
tions to reduce UA and attrition. Although the research effort is only in
its second year of operation, essentially two major sets of implications
have surfaced to date. These two sets of 'implications - methodological
and policy-relevant -- are discussed separately.

Methodological Implications

A major methodological implication of our research effort has been the
development of a methodological approach for developing management actions
to reduce attrition and UA in the military. The methodological approach
consists of four major steps:

1) Documentation of the problem;

2) qualitative field study to generate hypotheses about potential
causal factors and managtoent-actions;

3) Ouantitative field study to test hypotheses and develop
potential management programs; and,

4) Field-testing of management programs, Including the feasibility-
assessment of Implementation scenarios with military personnel.

The four stages of this methodological approach allow for the evolution
of the research effort, such that each stage is dependent upon the results
of the previous stage. Fu.:thermore, this anproach'allows for a substantial
amount of Interactfon with military personnc:, ranging from open-ended dis-
cussions with NCO's in the field to coments tiom Headquarters staff. 'With
this approach, then, problems of less extensive reqearch efforts can be
ovetcome, yielding recommendations which are acceptable. implementable, and
useful.

• . , m -•- • _ .,. .

, m N , . . .. .



-110-

Pelicy Implications

Since the project has not yet been completed, all results to this point
are fairly tentative. Nevertheless, thus far, we have engaged in structured
interviews with 64 enlisted men and unit leaders (1Majchrzak & Goodstadt,
1980), as well as countless open-ended discussions with Marine Corps person-
nel. The intent of these interviews and discussions was to ascertain those
unit-level factors affecting UA and attrition which are open to management
intervention. Then, once these factorshave been identified, unit manage-
ment techniques affecting these factors were to be tentatively suggested for
reducing UA and attrition.

Ste=r_.ng from the Interviews and discussions, several factors were
identified which appeared to adversely affect UA and attrition:

0 Lack of knowledge by unit commanders of the trends in UA
and attrition for the unit;

e Inconsistent application of discipline by unit chain of
command;

* Lack of problem resolution counseling for enlisted personnel;

* Underlying assumptions made by the chain of command concerning
causes of UA and violations;

* Inadequate integration of In-dividual into unit;

* Limited options available to small-unit leaders for managing
problem personnel; and

* Inadequate knowledge of small-unit leaders about options
available to help personnel with problems.

The influence of these factors'on UA and/or attrition have received
some empirical support from other researchers (e.g., A'ffouttit, 1979; Green-
berg & McConeghy, 1977; and Goodstadt & Nieva, 1978). Therefore, based on
the factors identified, a number of potential management- actions to reduce
attrition and UA were suggested. These management actions, which need to
await further empirical validation and development, included:

-A UA and attrition iniormation system for use by unit
commanders;

* Mechanisms for increasing consistency among the chain of
command in managing problem personnel;

* A problem-resolution.approach to the management of problem
personnel;

0 Awareness by unit leaders of the role of attitudes and pre-
Judgements on UA and attrition;

\,
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S MHechanisms for integrating Individuals inte the unit; and

0 Increasing the known options available for small-unit leaders
to manage problem personnel.

To empirically validate the effects of the identified factors and
management actions on UA and attrition, a quantitative field study was
undertaken. Questionnaires were developed and administered this Spring to
commanders-and staff NCO's in 92 Division, FSSG, and Air Wing units. The
survey data were then merged with administrative data on attrition, deser-
tions, and UA. The analysis, now underway, is focused on assessing the
interrelationships between management actions and unit UA and attrition
rates. Those management actions found to relate to attrition, hA and
desertion will be combined into "management programs." The programs
will then be field-tested next year in ordor to more completely validate
their effects on UA and attrition. Although we are not at liberty to
discuss preliminary results of this analysis, we are optimistic about the
possibility of developing a management program that is acceptable, imple-
mentable, and useful.
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PSYCHOLOGICAL APPROACHES TO MARINE CORPS RECRUIT ATTRITION

Irwin G. Sarason
University of Washingt'on

1This project is concerned with Marine Corps recruit attrition. Attri-
tion is regarded as a special case of performance and factors that lower
attrition are assumed usually to enhance performance. The project is con-
cerned with the following relationships:

(1) the role of individual differences in attrition among recruits.
(2) the effects of televised modules on attrition
(3) the contribution of the training unit environment to attrition.

The process of recruit training has been studied thoroughly at the
Marine Corps Recruit Depot (MCRD), San Diego. Most recruit attrition occurs
before the end of the first phase of training and 45 to 50% of all recruit
attrition is due to psychological or behavioral causes. Recruits' locus of
control is significantly related to attrition: Recruits who are external in
their locus of control have the highest, and internals have the lowest, attri-
tion rates. The effects of recruits' education and demographic factors depend
importantly on the characteristics of the drill instructors who make up the
training team. In one study recently carried out at HCRD, high 'school non-
graduates had exceptionally high attrition rates, but only for those who were
in platoons whose drill instructors typically have high recruit attrition
rates. High school nongraduates who were placed in low attrition platoons
showed average or below average attrition.

Tn one study, platoon attrition ranged from 0% to 28%; in another study
the range was from 2.3% to 13.4%. Drill instructors who have high platoon
attrition rates tend to emphasize the need for recruits to be obedient and
tend to under-value recruits' motivation to become exemplary Marines. Drill
instructors who have low attrition rates tend to emphasize their own roles as
models, teachers, and parent surrogates to recruits.

Televised modules dealing with ways by which recruits can enhance per-
sonal control over their behavior have been developed. The first of these is
now being evaluated-Recrults who have seen it rate their training tasks as
being mote difficult than do recruits who have not seen it. However, the
recruits who have seen it are more likely than the others to believe they can
meet training challenges. That is, they have more self-confidence.

Research 'is being conducted on individual differeinces among drill
instructors that may influence recruits. As a result of this work, relevant
televised training modules can be produced for use 'in Drill Instructor School.

The findings of this project support an interactional view of military
training. In addition to the training program per se, it is necessary also
to analyze relevant person-by-situation interactions that play roles in the
training process.



NAVY QUALITY OF LIFE AND REENLISTMENT

Jean W. Fletcher
Center for Naval Analyses

The research objective is identification of areas of
dissatisfaction with Navy life which adversely affect retention. The
Navy has devoted much eff-rt in recent years to improving the quality of'
Navy life. Funding has been increased for counselling, recreation,
shipboard habitability and other programs designed' to improve morale.
Estimation of the relationship between attitudes toward working and
living conditions and reenlistment probability can provide guidelines
for allocation of quality of life program funds.

The Navy Occupational Task Analysis Program (NOTAP) survey collects
data from representative samples of 'personnel working in each Navy
rating. NOTAP data contains detailed information on attitudes toward
Navy life. Respondents provide evaluations of pay, housing, training,
supervision, and other facets of Navy life. NOTAP data, used in
conjunction with Enlisted Master Records, provide information necessary
to relatp expressed attitudes towa:d Navy life to subsequent
reenlistment decision.

The study population was composed of personnel in the hospital
co!.pgman (HM), aviation electricians mate (AE), aviation structural
mechNntfic (AM), aviation electronics technician (AT), aviation
antisubirarine warfare operator (AW), and mess management specialist (MS)
ratings. These ratings had relatively recent NOTAP surveys, had
adequate sample sizes, and they covered a range of technical and non-
technical jobs.

lactor Analysis was used to reduce the data to manageable
proportions. From the 67 NOTAP job satisfaction items, three categories
of factors were identified. They were pay, quality of job, and quality
of m.litary life. Quality of job factors included autonomy, physical,
work environment, skill utilization, team effort, and relationships with
peers, supervisors, and subordinates. Quality of military life factors
included deployment time, housing, duty station, medical services, and
ship habitability. The factors were generated independently, but are
Intuitively appealing and very consistent'across ratings.

A trinomial logit model ,was used to estimate the probability making
each of tl-.ee choices (leave, extend, reenlist) as functions of
demographic variables, military job, life, and pay factors, and service
controls. 'Separate estimates were obtained for first-term and, career
personnel. First term results show pay as consistently important in
retaining first-term personnel. Satisfaction with the job factors,
which can generally be improved by effective leadership and personnel
management, is also related to increased probability of reenlisting or

MWXDU4G PA•G, B"-.a'OT iLa,5,
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extending. The significant factors vary by rating, but this is not
surprising given the diversity of job content across ratings.

The military life factors are more tangible and identifiable with
Navy Quality of Life programs. With few exceptions, they are not.
related, as expected, to first-term retention. However, a very
different picture is presented by results for career personnel. There
are still some significant job factors in the reenlistment equation, but
there is an incease in the number of military life factors which,
significantly increase retention probability. Duty station choice,
housing, and medical services are important in the career reenlistment
decision across several ratings.

In summary, the use of pay in the past to increase reenlistments is
once more justified. 'Beyond that, improvements in personnel manageme'nt
may improve retention for first-termers, while further quality of
military life improvements will have the greatest retention payoff if
,expenditures and programs are targeted toward career personnel.



MODELLING THE REENLISTMENT DECISION

Matthew S. Goldberg
Center for Naval Analyses

CNA developed the Annualized Cost of Leaving (ACOL) model to project
the effects of changes in military compensation on the siza and composition
of the Ncvv •nlisted force*. The ACOL model does this by recognizing
that the recnl istment rate depends upon the differential between military
pay and the civilian pay that enlistees could earn by leaving the military.
The model corputes uhe change in this'pay differential that results from
a change Pa compensation policy, and transforms it into a change in the
reenlistment. rate and the resulting enlisted force profile.'

The ACOL model has been supported and used extensively by manpower
planners and compensation managers in both the Navy and the Defense
Department. In 1981, both organizations requested that CNA evaluace
the accuracy of the ACOL model projections, and refine the model if
necessary in order to improve its accizracy.

Using data through 1977, CNA computed the ACOL model projections
for 1978-1980. These projections were compared to those of an earlier
CNA model, the PROPHET model, as well as to the actual historical
experience over the period 1978-1980. The PROPHET model applies
historical reenlistment rates throughout the projection period. In
fact, military pay declined by 5.9 percentage points relativc to
civilian pay over the period 1978--1980.' Because the PROPHET model
does not adjust reenlistment rates for changes in relative military
pay, it overpredicted the enlisted force by 6.3 percentage points.
By contrast, the ACOL model projections were accurate to within 4.0
percentage points.

Using-historical data over the period 1977-1980, CNA developed
two refinements that improve the accuracy of the ACOL model projections.
First, the effect of civilian unemployment on the reenlistment rate was
incorporated into the model. Since increased civilian uvemployment
represents a deterioration in the alternatives to military service,
an increase in civilian unemployment will lead to an increase in the
reenlistment rate. Then, the effect of first-term reenlistment bonuses
on the second-term reenlistmentrate was incorporated into the model.
Bonuses paid to individuals who reenlist at the end of their first term
of service will induce reenlistments on the part of marginal individuals
having lower tastes for military service than those who wouldhave
reenlisted even without the bonuses. These margiual individuals will
be less likely to reenlist again at the end of their second term of
service. Now, the ACOL model projections can take account of civilian
unemployment and the effects of first-term bonuses on future as well as
contemporary reenlistment rates.
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ACOL model projections for the period 1978-1980 that incorporate
both the effects of civilian unemployment and the persistent effects of
first-term reenlistment bonuses have been compute!d. They are accurate
to within 1.5 percentage points. Both positive and negative projection
errors were generated, so that the average projection error was approxi-
mately zero.

CNA has permanently adopted the two refinements to the ACOL model.
Demonstration of the accuracy of the refined model has greatly enhanced
the confidence with which its projections are used by both the Navy and
the Defense Department. The ACOL model is now-widely considered to be
the most accurate enlisted force projection-model available.



APPENDIX A

Workshop on Attrition Research

sponsored by
Office of the Assistant Secretary of Defense {Manpower, Reserve Affairs, £ Logistics'.

and
Office of the Under Secretary of Defense (Research £ Advanced Technology)

The Rand Corporation 31 August-2 September
Santa Monica, California 1981

AGENDA

Monday, 31 August, AM Chair: Thomas Sicilia,'OASD(MRA&L)

9:00 Welcome and administrative announcements

Attrition: Multi-Faceted Programs

9:15 Bruce-Meglino and Stuart Youngblood, University of South Carolina:
Longitudinal and experimental analyses of first term enlisted
attrition (includes excerpts from videotape modules)

10:35 Coffee

I11:00 Wallace S'naiko, Smithsonian Institution, and Kenneth Schelen,
Defense Manpower Data Center: Cross-national analyses of
attrition

11:40 Kenneth Finstuen, Air Force Human Resources Laboratory: Air Force
attrition research: Analysis of pre- and post-enlistment factors

12:15 Lunch

Monday, 31 August, PM Chair: Cheryl Cook, Rand

1:45 Richard Elster, Naval Postgraduate School: NPS thesis research on
enlisted attrition

2:25 Linda Doherty, Navy Personnel Research and Development Center:
Four ongoing studies of attrition: Longitudinal analysis, use-
of separation questionnaires, correctional custody units, and
compensation factors

3:20. Coffee

3:45 Jules Borack, Navy Personnel Research and Deveiopme..t Center:
A research and development plan for retention

Attrition:' New Basic Research'

4:10 William Mobley, Texas A&M University: Adaptation to new work
situations

4:50 Adjourn '
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Tuesday, I September, AM Chair: CDR Paul Chatelier, OUSDR&E(R&AT)

Attrition: Special Problems, Special Categories of People

9:00 Richard Buddin, Rand: Post-training enlisted attrition

9:40 Kent Eaton, Army Research Instirute: First tour attrition rates of

men and women

10:10 James Blandin, Naval Postgraduate School, and James Morris', Santa
Clara University:, Predicting attrition among non-high-school-
graduate Army enlistees

10:40 Coffee

11:10 Mark Butler, Naval Health Research Center: Environmental factors
and retention decisions of health care providers

11:50 Robert Lakota, Navy Personnel Research and Development Center:
RETAIN: Counter-atrrition for general detail seamen

12:30 Lunch

Tuesday, I September, PM Chair: Kenneth Coffey, GAO

Attrition: Methodological Issues

2:00 Barry Goodstadt, Westat: A unit level Iapproach to atttritinn
research: Documenting the chain, of command's role 'in. discharges

2:40 Philip Lurie, Center for Naval Analyses: Continuous estimates of

enlisted survival

3:10 Coffee

3:30. George Lawton, Army Research Institute: Methodological problems 'in
the modeling of Army reenlistment decisions

4:00 John Allen', Army Research Institute: Regression predictors of
military career intention

4:40 Robbie Brandewie, Defense Manpower Data Center: Personnel data
bases relating to enlisted attrition

5:10 Adjourn

----------------------------------- 4---'
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Wednesday, 2 September, AM Chair: James Hosek, Rand

Managqng Attrition

9:00 Anne Majchrzak, Westat: Management of unauthorized absences and
attrition in the Marine Corps

9.:40 Irwin Sarason, University of Washington: Psychological approaches
to Marine Corps recruit attrition; role of the training unit
environment (includes excerpts from videotape modules)

10:30 Coffee

"Retent ion

11:00 Jean Fletcher, Center for Naval Analyses: Navy quality of life
and reenlistment

11:30 Matthew Goldberg, Center for Naval Analyses: M4odeling the
reenlistment decision

'12:00 Wrap-up

12:30 Adjon i
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